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CHAPTER ONE INTRODUCTION 
1.1 BACKGROUND 
In parallel to the interest generated by the "oil crisis" of the 1970s has 
been a growing awareness of the other or forgotten "energy crisis", where 
some 1500 million people, mostly in developing countries remain 
overwhelmingly dependent on rapidly depleting fuelwood resources and 
agricultural residues to meet their basic energy needs. 
The underdeveloped areas of South Africa mirror many of the conditions 
common to Third World countries. However, little attention has been focussed 
on the energy problems of underdeveloped areas in thi-s country and no 
national energy policy or investment decisions have been formulated to meet 
the needs of this sector. 
Part of the problem (until recently) has been the lack of local data on 
energy consumption and demand. There have been three previous detailed local 
studies of energy consumption in underdeveloped areas in South Africa. Mark 
Best (1979) looked at fuelwood, dung and paraffin consumption at Jozanna's 
Nek in the Herschel District of the Transkei and at Mashunka in the Masinga 
District of Kwazulu. Christine Liengme (1983) looked at wood consumption in 
Arid Lowveld/Mopane veld in an area south-east of Giyani in Gazankulu and 
Mark Gandar (1983) studied two areas in the Mahlabatini District in Kwazulu. 
The latter two studies concentrated on ecological issues, looking mainly at 
wood consumption for both fuelwood and for construction purposes, the 
preferred tree species, as well as estimating the natural regenerative 
capacity of local woodland. Gandar also included a great deal of mainly 
sociological information on the time and effort involved in fuelwood 
collection as well as on fire making and cooking practices. 
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The present study has been an attempt to fill some of the gaps in our 
knowledge: to build up a national picture of energy consumption patterns in 
non-electrified rural and peri -urban areas, looking not only at fuel wood, 
but the full range of energy sources used, the manner in which they are 
used, as well as people"' s perceptions of energy related problems and 
preferences as a guide to future interventionist strategies • The objective 
has been to relate energy consumption patterns in underdeve oped areas to 
national energy and development questions in South Africa. 
Development has seldom been even or equitable. In practice t quantity and 
form of energy used relates variously to processes of velopment and 
underdevelopment. These issues are strikingly evident in Sou h Africa with 
the existence of a developed energy intensive industrial capi alist economy 
dependent on fossil fuels supporting a minority populat on at a high 
standard of living; alongside an underdeveloped sector where he majority of 
the population live in relative poverty and are traditional! dependent on 
scarce fuelwood resources but are increasingly having to shif to the use of 
some of the more expensive forms of fossil fuels such as araffin, gas, 
candles and even coal. 
The results of this study should not be seen merely as fact-finding 
exercise. Rather it is directed towards the task of identi ying specific 
actions, strategies and technologies which will improve the situation. This 
study seeks to identify needs and problems as well as people responses and 
perceptions to possible solutions. It forms the first volume f a trilogy of 
reports - the other titles are: 
* A directory and review of appropriate energy technology rogrammes 
in Southern Africa; and 
* Appropriate energy strategies and technologies to m et the energy 
requirements of underdeveloped areas in South Africa. 
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1. 2 METHODOLOGY 
One of the main problems of data collection from very large populations is 
attaining detailed and reliable data which is also representative. The 
former is time consuming and requires expensive, trained personnel, while 
the latter requires large samples which inevitably have to be studied fairly 
superficially in order to cover a large enough group. At the one extreme is 
the open-ended anthropological approach which seeks to understand how a 
particular system functions by prolonged observation at close quarters of a 
wide range of phenomena in narrow cultural and geographical areas. The study 
is usually dependant on a highly trained and motivated individual who is 
also able to speak the local language. At the other extreme is a highly 
structured and brief questionnaire which concentrates on those phenomena 
considered important by reference to both previous experience and to theory. 
Questionnaires are usually administered by a large number of paid 
enumerators, often poorly motivated and with little interest in the accuracy 
of data collected. As Barnett (1982:13) succinctly argues: 
"The researcher's dilemma is one of balancing insufficient time or 
money to follow an unstructured approach against a concern over the 
the possibly tyrannical nature of the preconceived questionnaire; it 
is a choice between the 'deep cut' which gets inside a system which 
may or may not be typical and the 'more representative' sample that 
may miss the point!" 
The present study has sought a compromise between the two approaches. In 
order to build up a national picture, a number of different sample 
populations have to be studied. Representative areas which are 
characteristic of different energy consumption patterns have thus been 
selected. However, in order to obtain reliable data an in depth interview, 
structured around a questionnaire, has been undertaken with a sizeable 
sample in each area. Many parts of the questionnaire were open ended, 
particularly with regard to perceived problems, needs, preferences and 
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possible solutions. Quantitative data was checked visu lly as far as 
possible and fuelwood consumption in control households in ifferent areas 
was measured at different times of the year as a check agains the estimates 
obtained in the interview. 
1.2.1 The selection of study areas 
Electricity supplies the domestic energy requirement of p actically the 
entire "white" and most of the "coloured" and "asian" urban population and 
about half of commercial "white" farms. About a fifth f black urban 
households also have access to electricity, although this proportion is 
increasing with large electrification schemes in townships s ch as Soweto. 
The focus of this study is the energy consumption patterns 
of the black population who reside in underdeveloped rural nd peri-urban 
areas. About 38% of South Africa's total population reside n the ten so-
called rural "homelands", viz. Bophuthutswana, Ciskei, Gaza ulu, Kangwane, 
KwaNdebele, Kwazulu, Lebowa, Transkei, QwaQwa and Venda. Th s amounted to 
about 12 million people out of a total population of 31,4 
About 4,5 million blacks reside in rural areas outside of 
llion in 1984. 
e "homelands", 
mainly as labourers on farms, and about 1, 8 million live in towns outside 
the "homelands" and the metropolitan areas. 
Previous studies have indicated that the main energy source in rural areas 
is fuelwood and that the level of consumption is dependent inly on local 
availability of natural woodland which is in turn a function of climate and 
topography. Climate further influences consumption patterns in that more 
fuel is used for space heating in colder areas. In order the to build up a 
national picture of energy consumption patterns in rura areas it is 
necessary to select study areas which are characteristi of different 
bioclimatic zones. 
There is another important determinant in energy consumption nd that is the 
type of settlement pattern, as this largely determines access to and 
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availability of particular energy sources. An increasing number of 
households no longer have access to farm land, they are concentrating in 
closer settlements within the rural areas and in peri-urban areas on the 
periphery of metropolitan centres. These households have access neither to 
electricity (the main source of domestic energy in the developed urban 
sector) nor to "free" wood resources or agricultural residues (the main 
energy source in rural areas). The consequence is that households in peri-
urban areas (and, indeed, in the townships without electricity) have quite 
different energy consumption patterns to either urban or rural areas. 
Six rural villages were selected which provide a good picture of energy 
consumption patterns in the three bioclimatic zones (coastal, central 
plateaux and foothill zones) of the Ciskei and Transkei, in the lowveld of 
the Eastern Transvaal (Gazankulu) and in the bushveld of the North Western 
Transvaal (Lebowa). Kwazulu and the North Eastern Transvaal (Gazankulu) were 
excluded because of previous detailed studies there. 1 
In addition five peri-urban areas were selected which are representative of 
different degrees of urbanization. The range of different type of 




Townships in metropolitan area/towns 
Hostel compounds, etc in metropolitan areas 
Urban areas in homelands 




near metropolitan areas/towns 
Closer settlements 
with relatively high employment 
Closer settlements remote from 




1 It is of course very difficult to generalise from one village to a larger 
area. This is shown clearly in Best's (1979) study of Mashunka where wood is 
freely available from the Tugela River, yet 50 km ·further north at Nqutu 
(which is also Valley Bushveld) fuel is so scarce that most households buY 
their fuelwood from vendors who transport logs in from outside the area. 
Care has been taken to select villages which are characteristic of the area, 
but the caveat of untypical areas even in close proximity to the study area, 
needs to be borne in mind. 
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Other factors relevant to the selection of study sites were in roductions to 
specific areas through contacts and friends, which made the setting up of 
surveys and the acceptance and cooperation of the communit es very much 
easier. 
1.2.2 Questionnaire I interviews 
Detailed and lengthy questionnaires were designed which ensured that 
particular quantitative data was obtained as well presenting 
opportunities for interviewees to provide their own perception of problems, 
needs and preferences. Each interview took from 45 minutes to an hour and a 
half to complete. Different questionnaires were used for the v llage and the 
peri-urban areas. These were initially tested on a small p lot sample in 
Manzimahle and in Crossroads and Vulindlela. Modifications wer then made to 
exclude redundant data and to include additional relevant topi s which arose 
during the trials. 
Generally, the person who did the cooking was interviewed and the following 
topics were covered: 
* fuelwood, agricultural residues, paraffin, gas, coal candles and 
battery consumption, prices and expenditure; 
* problems experienced with the different fuels; 
* social, economic and environmental costs associa ed with wood 
collection including perceptions of scarcity and species references; 
* cooking practices, including most commonly cooked mea s, stoves and 
fuels used, fuel preferences, fire making practices and appliance 
ownership; 
* water heating practices; 
* home heating practices including preferred building co struction and 
materials; 




energy spent in water collection; 
perceptions of problems and needs and the ranking of energy versus 
other needs; 
* perceptions of alternative solutions, including own suggestions, and 
attitudes to tree planting and fuel-efficient stoves; and 
* income data. 
The village energy surveys also included information on: 
* field and animal ownership patterns; 
* energy use in agriculture for cultivation and grain grinding; and 
* perceptions of most difficult and burdensome task undertaken by men and 
women. 
Interviewees were encouraged to talk freely and provision was made for 
making notes on the questionnaires. As far as possible visual checking of 
replies was undertaken. 
The author visited all sites except Cottondale (Sue Baldwin of the ERI 
initiated this study) and Lujik.o (where Gideon Steyn of the University of 
Fort Hare organized the interviews). Sue Baldwin also helped organize the 
~anga study and Mark Gandar/Norman Bromberger of the University of Natal 
organized the Vulindlela study. Questionnaire I interviews were conducted 
with the assistance of a local interpreter who generally ended by completing 
the sample with the assistance of trained enumerators 
Copies of the questionnaire form are included in appendix 1. 
Questionnaires were coded and statistically analysed on the UCT mainframe 
computer. 
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1.2.3 Fuelwood measureaents 
The most important fuel used in underdeveloped areas is w od and it is 
important to obtain some indication of how much is being us to 
assess fully its associated social, economic and environme al costs, as 
well as to evaluate alternative forms of energy supply. 
Asking villagers how much wood is used for cooking or heating is not unlike 
asking city dwellers how much electricity their stoves ple simply do 
not know and only rough estimates can be made. Neverth less fuel wood 
collection is often an extremely time consuming and arduous t sk and people 
are very aware of how frequently head.loads are collected an used up. If 
this information is coupled with head load measurements, a r asonable idea 
can be obtained of total consumption. A number of headload measured 
using a 0 - 50 kg spring balance, and coupled with prev ous studies, 
estimates of average headload masses were made. 
In order to validate fuelwood consumption data, detailed mea urements were 
made in 5 control households each in five different are s during the 
different seasons. 
The procedure adopted was to seek the cooperation of five hous holds who had 
completed questionnaire interviews. An attempt was made ct households 
from different income levels. They were asked to put aside a quantity of 
fuelwood which they estimated would be used over a three ay period. A 
little extra was then added. The bundle was weighed with a pring balance 
and the mass recorded on a form. The families were asked to use wood only 
from the weighed bundles and loose pieces of wood around t e cooking hut 
were removed. Each household was visited at the same time for he next three 
days and the designated bundle was re-weighed. If it looked though the 
bundle would be used up, more wood was added and the addition 1 amount also 
recorded. At the end of three days a daily average consumpt on figure was 
calculated. 
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An attempt was made to repeat the exercise in March, July, September and 
December in five areas, although logistical and unforeseen events prevented 
measurements being taken in all seasons at every site. In some instances 
careful arrangements were made to visit sites, some 1500 km from Cape Town, 
only to find that measurements could not be taken because women were 
involved in preparations for a funeral or had to be involved in ploughing or 
harvesting during the day. 
Ideally, measurements should be taken throughout the year in order to take 
into account seasonal variations. 2 Never the less, unseasonal weather and 
social events or practices such as brewing for initiation ceremonies can 
result in highly skewed and untypical data. Isolated measurement s at fixed 
periods of the year are thus subject to error and can only provide an 
indication of likely consumption figures. 
1.2.4 Notes and Observations 
Finally, community leaders and contacts were interviewed and personal 
observations noted as corroborative and supporting information to the 
questionnaire surveys. 
2christine Liegme undertook a detailed study of 8 households in three 
different villages (0,8% of population) visiting them 6 times a year for 
periods of between 7 and 14 days each. Headloads were weighed, and separated 
into different species which were identified, weighed and size (diameter) 
distribution counted. Mean daily household consumption was calculated from 
how long each women said the headloads would last. Gandar also undertook 
frequent measurements throughout the year. 
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1. 2.5 Problems with surveys 
One of t he problems with most surveys is that they provide essentially a 
.static .snapshot which describes a current situation withou providing an 
historical perspective which would provide an understand! g of how the 
situation has changed in the past and how it might be expect 
the future. Surveys also do not enable an understanding 
interactions between elements in the current situation. 3 
to change in 
the dynamic 
An a ttempt was made to deal with some of these problems by for example, 
ha s changed over time. It has also been possible to to previous 
pat t erns, partic ularly with regard to increased dependence on purchased wood 
and ot her commercial fuels. 
Nevertheless, it is still important to relate energy proble s as par t of a 
wider process of underdevelopment and some attempt has made in this 
s tudy to do this. For example, the harvesting of green , rather than 
mere collection of dead wood, marks a significant shift in an's impact on 
t he environment and irreversible destruction of forests, n tural woodland 
and ul t imately so i l s will proceed apace. Surveys will docume t some current 
anecdotal evidence , but they will not explain what has ca sed this shift 
f rom balance to destruction. Reference to historical and soci 1 analyses, on 
t he other hand, might point to the restriction of growing populations to 
confined "homeland" areas with insufficient land fo r a iable agrarian 
economy and where people are ~orced to exploit remaining na ural resources 
in order merely to survive. 
One of the important themes, thus, of this study is to locate and understand 
cur r en t energy problems of underdeveloped areas within larg r questions of 
poverty, development and the national allocation of resources 
3There are of course many other more detailed problems with q estionnaires 
and some of these will be dealt with when discussing the data. 
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1.3 THE STUDY AREAS 
The villages studied were Lujiko in the Fish River Valley near the coast in 
the Ciskei, Manzimahle near Cala in Transkei, Clarke bury in the central 
grassland plateau of the Transkei, l'kanga in the Libode area towards the 
coast in the Transkei, Cottondale in Gazarikulu in the Eastern Transvaal and 
Mokumuru near Bochum in Lebowa in the North West Transvaal. None of these 
villages are in close proximity to large towns or cities, and combined with 
the previous studies, they provide a good representative sample of a range 
of rural South African conditions. 
Lujiko 
Lujiko is a village of 600 to 700 households located at 33°22'S 27°2'E on 
the edge of the Fish River Valley less than 20 km from the coast on the 
border of Valley bushveld, Alexandria Forest and Eastern Province Thornveld. 
Most of the houses have corrugated iron roofs although the vi~lage is still 
regarded as being fairly traditional. Indigenous wood is available in the 
valley, although dead wood is becoming scarce and there are restrictions on 
the harvesting of green wood. As a result a considerable amount of wood is 
trucked in from a nearby plantation. The annual rainfall is of the order of 
1000 to 1200 mm. Forty-nine households were interviewed. 
Manzimahle 
Manzimahle is a large sprawling village along a ridge about 5 km west of 
Cala in the Transkei. It is located at 31°37'S 27°37'E in grassveld in the 
foothills of the escarpment. Some acacia thorn trees survive, but there is 
very little fuelwood left except in clefts in the hillsides. Almost all wood 
is obtained from an adjacent state woodlot. Average rainfall is between 700 
and 800 mm per annum. Forty-eight interviews were undertaken. 
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Clarke bury 
Clarkebury is located at in the central plateau of the ei at 31°18'8 
28°18'E approximately 40 km south west of Umtata in Acocks terms 
Highland Sourveld. Surveys were conducted in a number of nei small 
village clusters including tkwenkwana, Mhlophekazi, Mpindwe i, Tyeni, and 
Ngqurhu 
Very little local ~ood is available. Tyeni w~s the only villa e where people 
had access to some indigenous fuelwood, although written per ission has to 
be obtained from the headman before fuelwood may be collecte • Nzqurhu is a 
little more remote, situated on high ground and accessible by crossing a 
stream which flows strongly in winter. Most of the wood is t ucked in from 
plantations in the region. Average rainfall is between 600 nd 700 nun per 
annum. Forty-five households were interviewed. 
Nkanga 
Nkanga is located in Pondoland in the Transkei at approxi at ely 31°28 "'S 
29°12"'E in thornveld and close to valley bushveld and ts of coastal 
forest, with an average annual rainfall of about 900 nun. It i approximately 
20 km north-east of Libode which is about 30 km from Umtata n the Port St 
Johns road. The village comprises about 200 households centre on a hill, at 
an altitude of about 900m, between the Umzimvubu and Mngaz rivers, with 
several arms radiating out along ridges. There was a relocati n of homestead 
sites from the traditional positions midway up slopes above river valleys 
(in about 1950) Here they would be close to water, wood and h mesteads would 
not occupy land that could be cultivated. Now most villages 
flat plateaux and only a few homesteads remain on the mid slo 
the high 
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4 There are two woodlots in Nkanga, one of wattle and the other of gum trees. 
A section of the gum plantation is felled every July and is sold to the 
community, mostly as poles for house construction and for kraals. Fuelwood 
is collected from indigenous forests located in the steep valleys and 
ravines. Eleven questionnaires had been received at the time of going to 
press. 
Cottondale 
Cottondale is located in the lowveld, at approximately 24°35'S 31°10'E, 
about 10 km east of Acornhoek which is near Klaserie in the Eastern 
Transvaal. The northern side of the road through Cottondale is in Gazarikulu 
{Shangaan speaking) and the southern side is in Lebowa (Sotho speaking). 
There was recently some friction between the Sotho and Shangaan which 
precipitated from the Lebowa government preventing Shangaans from selling 
vegetables at a market in Acornhoek. The survey was conducted in the 
Shangaan side of Cottondale. 
Cottondale is mixture of the traditional and the modern with a few old 
thatched huts, but most buildings being rectangular with corrugated iron 
roofs secured by rocks placed on top. It is a sprawling village, with each 
homestead surrounded by a piece of land on which they cultivate mielies, 
ground nuts and various vegetables (mostly indigenous). Families do not have 
access to any other land. There is a railway station where taxis and 
bakkies can be hired. Coal can be bought from the coaly'ard at nearby 
Acornhoek. The village has a clinic and a large school is being built. 
Little fuelwood is still available in the immediate vicinity of the village, 
but indigenous wood is found in the Ndovla area which is 6 to 8 km 
downstream next to the Timbavati River. 
4clumps of wattle trees are evident next to many homesteads in the coastal 
zone. 
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The Timbavati river flows through the village, dividing it mo e or less in 
half and water is collected from depressions dug in the into which 
water seeps. Average rainfall is about 700 mm per annum • Forty-eight 
interviews were completed. 
Mokumuru 
Mokumuru is located at 23°15'S 29°5'E near Bochum in Lebowa, about 80 km 
north west of Pietersburg in the Northern Transvaal. The averag rainfall is 
between 400 and 500 mm per annum and it lies on the border of what Acocks 
has termed Arid Sweet Bushveld and Mixed Bushveld. 
The area was farmed earlier by German settlers, and after the 913 Land Act 
was bought by a number of African families. About 80% of hous holds still 
have access to land, some of which surrounds homesteads. area is 
apparently still well wooded and large woodpiles are evi next to 
households. However, little surplus dead wood is available in e immediate 
vicinity of the village and villagers have to walk to the slope of a nearby 
hill/mountain where desired species may be found. No wood is into 
this area. Mokumuru is typical of many of the villages in North West 
Transvaal I Lebowa which are close to well wooded mountain outcrops. There 
are many villages, however, which are located on the flat p ains, where 
fuelwood is very much more scarce, and the collection of wood v 
costly in terms of time and money. 30 households were interview 
much more 
The villages taken as a whole, reflect many of the characteri tics of the 
rural environment, particularly in terms of poverty, lack of lo al resources 
and dependence on the metropolitan centres for pensions and mi rant labour 
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There are few rural areas in Southern Africa which have been untouched by 
the mining and industrial economy of the region. The movement from 
traditional lifestyles and consumption patterns is thus altering rapidly and 
some of these shifts will be apparent in the results of the survey. 
These shifts are most apparent in the peri-urban areas which were studied: 
Crossroads in the Cape, Vulindlela outside Pietermaritzburg, QwaQwa, 
Amate1ang - a resettlement camp in Bophuthutswana in the Western Transvaal, 
and the township of New Bethesda in the Karoo. 
Crossroads 
Crossroads is a large informal shanty settlement on the periphery of Cape 
Town which has mushroomed over the past decade. Previously under threat from 
government bulldozers, its existence has now been accepted, although the 
government is still determined to relocate much of its population to 
Khyalitsha (a large new planned township 40 km from Cape Town) and to 
upgrade the rest of the site. Households are dependent on wage labour in 
Cape Town. There is no access to land for cultivation or animals. Some wood 
is available from the surrounding vigorously invasive alien trees -
Rooikraans and Port Jackson (Acacia cyclops and Acacia saligna). Eighty-five 
interviews were completed. 
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Vulindlela 
Vulindlela is a mixed peri-urban, semi-rural area extending up valley from 
the non-metropolitan but expanding urban centre of Pietermaritzbug which is 
80 km inland from Durban. Although some households (17%) stil have access 
to fields, their size has been reduced by in-migration to the valleys. The 
concentration of housing increases closer to the town. About quarter of 
the families, mostly further away from town, own cattle, and th s proportion 
decreases towards town. Wood suppliers are crucial in an area such as this 
and there is an extensive fuelwood trade. 110 interviews were ompleted. 
QwaQwa 
This is one of the 10 "homelands" and is situated on the nort ern boundary 
of Lesotho. The population has increased from about 24 000 in 1970 to over 
400 000 today, largely through relocation and the movement of families off 
"white" farms. The land area of QwaQwa comprises a little over 50 000 ha of 
which about 30 000 ha could be described as mountainous terra n. The area 
has thus become one peri-urban sprawl wholly dependent on mig ant labour, 
commuting labour and pensions. There is no local agriculture to speak of and 
little local industry. What little indigenous woodland existed has all but 
been removed and households are mostly dependent on imported fu ls. 
Forty-seven interviews were conducted in the Monontsha, Makenen , Tshesheng, 
Thaba Bosiu, Mmakwane, Bochabela, and Mphatlalatsane areas. 
Amatelang 
Amatelang is another resettlement area which is in an area of B phuthutswana 
West of Lydenburg. Residents had been resettled there from so- lled "black 
spots" in the Western Transvaal. The area is desperately It is 
practically equivalent to a remote, densely settled village, bu there is no 
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ag r icultural activity and residents are dependent on either migrant or 
commuting labour. There is little local wood available, other than a mature 
gum woodlot which is under the control of the chief. This is the poorest of 
the areas s tudied. Families could not af f ord to cook every day and 
frequently ran out of fuel. Thi rty-nine questionna i res wer e completed . 
New Bethesda 
This village i s situated 50 km north of Graaff-Reinet in the Karoo in the 
Cape Province and is fairly typical of the small "platteland" towns or black 
townships in t he region which do not have access to electricity. The town is 
economically depressed and many of the younger people are leaving t o seek 
work in larger towns or in the metropolitan centres. All families i n the 
town itself were interviewed (the more established families - "coloured & 
white"), 6 out of 11 of the black families in the "location" (the poorest) , 
and one out of three households in the "coloured location" ( t he largest 
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ENERGY USE PATTERNS IN RURAL AREAS 
The major requirement for energy in underdeveloped rural areas is for 
meeting basic domestic needs such as cooking, heating and lighting. Other 
important energy requirements are for water lifting, grain grinding and 
draught power for agriculture. 
2.1 DOMESTIC FUEL CONSUMPTION 
The table below indicates the number of families using particular fuels for 
cooking, heating and lighting in the six villages: 
Per cent households using fuel 
Fuel wood Dung Wastes Paraffin Candles Coal Gas Batteries 
Lujiko 100 63 89 100 45 71 
Manzimah1e 100 50 81 96 58 6 4 29 
Clarke bury 100 100 100 98 98 16 9 36 
M<.anga 100 100 100 100 91 9 36 
Cottondale 100 13 2 85 85 38 8 73 
Mokumuru 100 97 87 97 63 10 83 
Wood is clearly the dominant fuel, although it is noticeable that other 
fuels are also extensively relied upon - particularly paraffin and also 
agricultural wastes such as dung, mielie cobs and stalks. The exception is 
Cottondale where crop failures and restricted access to land have limited 
these alternatives. There has been the beginnings of a shift to the use of 
commercial fossil fuels such as coal and gas. The use of each of these fuels 
is discussed below. 
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2.1.1 Fuelwood 
The mean annual household and per capita fuelwood consumed or cooking and 
5 heating is shown below. The amounts were derived from respon ents estimates 








Mean annual domestic fuelwood consumption (kg) 







The above estimates are clearly subject to error as fuelwo d consumption 
varies at different times of the year, and the fact that vil ager estimates 
are not exact. Households, though, were asked to provide aver ge or "normal" 
head load consumption data, and the mean household consump ion which was 
calculated from the total sample is probably close to actual onsumption. 
This is shown when the above amounts are compared with the measured fuelwood 
consumption of five control households at different times f the year in 
each of the following areas. 7 
5All fuelwood masses refer to wood as it is used, ie. air drie with 
~pproximately 15% moisture content (dry basis). 
Wood consumption figures are for fuel consumption only. Wood ·s also used 
for fencing, kraals and building purpos~s. Liegme (1983) estim ted the mean 
volume of wood used per hut to be 2,3 m • Gandar (1983) estima ed the
3
amount 
of wood used for structural purposes as being between 0,25 and 0,55 m per 
~ousehold per annum. 
It was hoped that measurements could be made in each of the a eas in each 
season. However, time and logistics allowed for meaeurements t be taken 
only during the months indicated. On occasion, careful arrange ents would be 
made to visit a community, only to arrive and find that someon had died in 
the village and the control families were involved in funeral reparations, 
or it was harvest time, or the weather was unseasonal and norm 1 cooking 







Calculated annual household fuelwood consumption (kg) 
from daily measurements during month of 















There is a relatively good correspondence between measured and estimated 
consumption figures which gives one a degree of confidence in the data. The 
exception is Cottondale where a very much lower wood consumption figure was 
measured in March than was estimated. One possible explanation is that more 
coal is used in the colder winter months, and proportionately less wood may 
be used, mostly only as kindling. This does not fully explain the large 
discrepancy, and the estimated wood consumption data for Cottondale may be 
too high. 
It appears from the above measured data that wood consumption varies by 
between 10 and 20 per cent in winter and summer from the annual mean. 
Although great care and effort was taken to ensure accuracy in the measured 
consumption of the control households, too much store should not be placed 
on these figures. Even in summer, one of the three measured days, was on 
occasion colder than usual or even raining and thus households might have 
been recorded as having used more fuel than is usual for that time of the 
year. The reverse could be true for some of the measurement days in Winter. 
The measured data should thus not be viewed as absolute, but rather a check 
that the estimate~ consumption data are in the right range. 
Seasonal variations in fuelwood consumption may be great. These may not only 
be determined by weather (more fuel is required for heating in winter than 
summer), but also by social custom. For example, Liegme (1983) found that 
------------------------8 Bendell is a resettlement village in Bophuthutswana, north of Kuruman. 
Fuelwood measurements were taken during the months indicated, and the data 
is included here as an indication of seasonal variations and also annual 
totals for this different bioclimatic zone. 
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the highest fuelwood consumption occurred in August, which is a time of 
initiation of young girls and considerable quantities of so ghum beer are 
brewed for the celebrations, requiring additional amounts f fuelwood to 
that normally used. 
The above data may be compared with the previous three fuel ood studies in 
South Africa which are summarized below: 9 
Mean annual domestic fuelwood consum tion (kg) 





Giyani area, Gazankulu 














Care should be taken when comparing per capita consumption da a as these are 
very much dependent on the household size. Per capita cons tion may seem 
to be extraordinarily high at Mashunka, but the average hous hold size was 
only 4, 3 people compared to 10,4 in valley lowveld areas a Mahlabatini. 
There can often be confusion about the total household size Interviewees 
will sometimes include those who are away, and subgroups of he family may 
cook around different fires. The criteria for household size (to determine 
per capita consumption) used in this study was the number of people cooked 
for in one household. 
In general, the variation in fuelwood consumption reporte in previous 
studies is very much wider than in this study where an ual household 
consumption varied from 2750 kg to 3780 kg, and per capi a consumption 
between half and three-quarters of tonne fuelwood. 
9other comparative fuelwood consumption data are Gay's (1982) estimate of 
1250 kg per household per year in the East of Lesotho, Steele' (1983) 
estimate of 1,8 - 2,6 tonnes in the North of Lesotho, and Wick tead (1984) -
1 - 1,5 tonnes per household per year in the South of Lesotho. Jellenic 
(1981) studied two villages in Botswana with per capita annual consumption 
of 350 and 259 kg. 
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It has been previously argued that fuelwood consumption has been found to be 
closely linked to availability (Best: 1979 & Gandar: 1983). Availability of 
wood should not be interpreted merely in terms of the prevalence of local 
natural woodland cover. The availability and price of wood from plantations 
will also affect fuelwood consumption levels. 
All the villages which were studied experience indigenous wood scarcities, 
although many are now dependent on plantation wood. This is particularly 
evident at Manzimahle and Clarkebury in the Transkei where very little 
natural woodland survives within convenient walking distances and households 
have to pay for wood from plantations. In Lujiko, local scarcities have also 
forced households to truck wood from neighbouring plantations. 
In Cottondale, wood is collected 6 to 10 km from the village. Very little 
dead wood is available in the immediate vicinity, although villagers 
sometimes use roots dug up for fuel. Some women said that they even went as 
far as the Manyeti Game Reserve, about 30 km away by track, where they 
climbed a fence and braved whatever wild animals there were just to be able 
to collect some wood. Some wood is also available from state and commercial 
plantations in the area. 
The majority of respondents claim that it is more difficult and they have to 
go further to collect fuelwood than a few years ago. (The percentage 
households claiming this were: Lujiko - 96%, Manzimahle - 63%, Clarkebury -
84%, Nkanga - 82%, Cottondale - 98% and Mokumuru - 93%). 
Not all areas in South Africa, though, experience acute indigenous fuelwood 
scarcities. Villages along parts of the well wooded Transkei coastal valleys 
have access to abundant supplies of natural woodland, although control is 
still necessary in some areas to ensure that only dead wood is removed. 
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Ardington (1984: 132) reports that fuelwood is "plentiful an free" in her 
10 area near Nkandla State Forest near Eshowe in Kwazulu. 80% of respondents 
had access to free fuel from natural forests or their own mall woodlots 
(established by past generations of workers at the Wattle lantations at 
Melmoth who had brought back seedlings), but 15% of household buy all their 
wood. 69% of households considered the supply of wood iful and that 
their was no danger of it running out, although a fifth cons dered that the 
supply was running out. 
However, many, many other areas experience indigenous fuelwo d scarcities. 
Schneider (1984) and Harries (1984) report in parts of 
the Giyani district in Gazankulu, for example. The hea reliance on 
meant that wood has in many areas become increasingly scare and this has 
given rise to a number of serious social, economic and environmental 
consequences. 
2.1.1.1 Consequences of fuelwood scarcities 
Social costs 
The most immediate effect of natural woodfuel scarcities is the increased 
social cost to households. An enormous amount of effective! unproductive 
time is spent collecting head loads from the remaining nat ral woodland. 
Generally a group of women set out together early in th morning for 
fuelwood collection trips. On average women collect headloads eighing about 
30 kg 11 , two or three times a week, walking the following distances and 
12 times : 
------------------------10 Dead wood may be collected from the ground at 5c per trip. 0 e guard 
~~ntrols the entire forest - not too effectively. 
Liegme (1983) measured headloads with varying means of 39,31 
kg between households, and an overall mean of 29,95 kg. 
measured headload was 67,2 kg, but few weighed more than 50 kg •• 60% of 
headloads weighed 25 - 45 kg. Best (1979) measured average hea loads of 15 
and 21 kg at Jozanna's Nek and Mashunka with maximums of 34 an 40 kg. 
r2ndar (1983b) reports a mean measurement from 40 headloads of 37,9 kg) 
Best (1979) records women spending an average of 3,5 to 4 hr collecting 
fuelwood at Jozanna's Nek and Mashunka, or 12 to 15 hours a we k, which 
appears to be an overestimate when compared to his consumption data. 








Mean Time and Distance Spent 
Collecting Fuelwood Per Trip 













Villagers understandably find it difficult to estimate distances and time 
accurately, and so the above figures have to be treated with caution. From 
local observation, however, fuelwood trips would rarely be less than 3 km in 
distance, and often considerably longer if preferred fuelwood species were 
sought. Dead wood is rarely available close to the villages and women have 
to go very much further afield. 
Frequent wood collection trips are undertaken in those villages which still 
exploit natural woodland. In the dry season and when crops are not being 
planted or harvested, women go out more frequently to collect wood so as to 
stockpile it for use ·at a later date. Large fuel wood stockpiles were most 
evident at Mokumuru, to a lesser extent - at Nkanga, and least evident in 
Cottondale where wood is more scarce, but where people were also evasive 
where they stored the wood which they used for cooking, probably because 
they had illegally cut live trees. Some families would use whatever was 
available in the area, including roots recently dug up during ploughing. 
Fuel wood collection is less frequent in villages such as Manzimahle and 
Clarkebury where large loads are collected with hired vehicles from woodlots 
and plantations. 
per trip or 9 hours per week for fuelwood collection trips in a high 
grassland area and 3,6 km and 2,5 hours per trip or 6,75 hours per week for 
valley lowveld areas. In one extreme case he reports encountering a group of 
women who had spent 9,5 hours gathering single headloads of approximately 40 
kg each and having walked a round trip of 19 km. 
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Frequency of Wood Collection 
1/day l/2days l/3days 1/week 1/month l/3mo th l/6month 
----------------------------------------------- ------------Lujiko 3 58 33 8 
Manzimahle 14 4 2 20 60 
Clarke bury 51 11 12 19 8 
l'kanga 27 36 27 9 
Cottondale 24 17 12 40 2 
Mokumuru 38 22 37 3 
Economic costs 
A rather startling factor to emerge from this study is the e tent to which 
this once "free" resource has become commercialized. When 1 cal resources 
are depleted, wood has to be trucked in, often at considera le cost. With 
13 the exception of Mokumuru , a substantial number of house olds purchase 







Per Cent Households 







In Lujiko, there is strict control over the taking of only ead wood from 
the natural forest, and all additional wood is trucked in from adjacent 
15 farms. 
------------------------13 There is a relative abundance of woodland on a range of hill 
from Mokumuru. However , other villages which are further way d 
access to this resource and fuelwood availability is very much 
r~oblem. 
Other studies have confirmed this trend. Schneider (1984:3&9 
wood is scarce at Dzumeri and Ngove in the Giyani district of 
people pay R 2-00 a load which lasts a family about 2 weeks. 
Moller (1985) reports that 45% of households in rural Kwazulu 
purchase wood. 
Gandar (1983b) reports that less than 1% of households in Mahl 
Kwazulu sell or buy indigenous wood, but 18% in the valley lo 
and 72% in the high grassland bought fuelwood grown in plantat 
These proportions are much higher than in Malawi where less th 
rural households purchase a proportion of their fuelwood (Mala 
~git, 1981). 
Liegme (1983:254) reports that in the Giyani area of Gazanku 
2 to 3 km 
not have 











16 Households in Manzimahle and Clarkebury generally hire a tractor and 
trailer or a pickup truck, typically every three to six months, to fetc,h a 
large load (about a tonne on trailers or half a tonne on pickup trucks) from 
a forestry plantation. Wood may be in the form of sectioned logs or 
consumers may be required to collect thinnings and dead branches from the 
plantation themselves, a task which can take a whole day and requires the 













% Households Obtaining Woodfuel From 
Natural woodland Woodlots Vendors/Hired Vehicle 
82 18 





% Households in Which Wood is Collected By 












In many cases, thus, the traditional picture of women being the sole 
collector of fuelwood (mostly in the from of headloads), no longer holds. 
Men have become more involved in the collection of fuelwood, particularly if 
tractors have to be hired, trees cut or logs sectioned. 
may be bought (Rl - R3) to cut growing indigenous trees for building 
rgrposes. 
Tyeni is one of the few villages in the Clarkebury area where some natural 
woodland still exists. Fuelwood can only be collected with the written 








% Households in Which Wood is Collected By 
Women Children Men Combination 
95 5 
53 8 32 7 
98 2 
36 5 55 
63 22 15 
97 3 
--·---------------------------------------
Scarcity of wood from natural woodland thus results not nly in social 
hardship in terms of time and effort involved in wood colle tion, but also 
economic costs which take up an increasing proportion of he households 
budget. The major costs tend to be for transport for the col ection of wood 
rather than the wood itself. In the case of Manzimahle a large load ( 1 
tonne) may cost only R 2, but transport will cost between R 0 and R 50. In 
Cottondale, too, a load of wood from the forestry departmen at Mariepskop 
costs R 2 ( for about a half tonne) and transport costs R 18, while a load 
from the SAPPI Green Valley plantation in the same area c sts R 10 and 
transport R 15. 
It thus no longer makes sense to draw a distinction between non-commercial 
and commercial fuels and to characterize fuelwood consumption in rural areas 
as being predominantly non-commercial. Wood has in many reas become a 
commodity for sale. However, there are very few cases of individual 
entrepreneurs planting and selling fuelwood. Rather, most fue wood which has 
been sold has been from state woodlots. In some areas these w re handed over 
to the tribal authorities and individual chiefs have been ble to profit 
from them. 
Indigenous wood is sometimes also collected by rural dwellers and 
transported by "scotch cart", truck or trailer for 17 towns. In 
Cottondale, villagers can obtain a permit from the tribal aut ority for RlO 
to collect a pickup truck load of indigenous wood. People h re trucks and 
i7 _____________________ _ 
See Liegme (1983:249) and Kgathi (1984) who studied the fuel ood trade 
from rural areas to Gaborone. 
- 38 
their drivers to collect wood for them for a cost of R 15 to R 30 depending 
on the distance and load. 
Health Costs 
One aspect which has not been directly studied here is the potential 
deleterious effects on health from both the scarcity of wood and rural 
people's dependence on it. 
Many households are perilously close to the minimum energy required to meet 
basic needs and some are below this level. A lack of fuel means that cooked 
meals are skipped; extra foods or meat cannot be cooked with the staple 
mielie meal because it requires more fuel; hot water cannot be heated to 
increase hygiene and water collected from contaminated sources cannot be 
boiled before .drinking. 
Another aspect of health related to fuel wood use is the potential for 
nasopharyngeal cancer from inhaling the dense smoke which builds up within 
huts where cooking or heating fires are made. Gandar (1983b) reports that 
soot scrapings from the inside of huts have been shown to contain a number 
of polycyclic aromatic hydrocarbons which are carcinogenic. For those unused 
to it, the smoke filled atmosphere is unbearable. There is much 
circumstantial evidence that the smoke is harmful to those who commonly 
experience it, and that it can also lead to eye diseases such as trachoma. 
Other health dangers associated with fuelwood use are burns from open fires 
and possible spinal damage from carrying heavy headloads. 
Environmental degradation 
Perhaps the most serious long term effect of growing fuelwood demand and 
scarcities is the environmental degradation associated with the denudation 
of woodland cover; for whenever the rate of wood collection exceeds the 
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natural regenerative capacity of trees and shrubs and green od is cut then 
forests and woodland cover is stripped and denuded and this may exacerbate 
soil erosion, ultimately resulting in diminished agricultura 
The effects of fuelwood collection, even in relatively well 
yields. 
18 ooded areas 
in the immediate vicinity of villages are often readily observed: tree 
stumps and severed branches; lower density of trees; smaller hrubs; no dead 
wood on the ground and generally only larger stemmed trees . 
Rural people are usually unwilling to divulge whether they ha e been cutting 
green or live trees, particularly where fines are possible However, when 
asked whether (other) people in the village do so, a 1 rge number of 
households admitted that green wood is cut. The percentag of households 
which acknowledged this was Lujiko - 2%, Manzimahle - 89% , Nkanga 73% and 
in Cottondale - 7%. The low figures for Cottondale and Lujiko are indicative 
9 of the fear of heavy fines imposed for cutting growing trees. 
The extent of denudation is not as severe in all areas. In Liegme's study 
area, for example, (Gazankulu) the annual rate of fuelwood ollection (423 
kg/ha) would still appear to be lower than the annual wood production for 
20 
savanna woodland ( 600 kg/ha) • Gandar (1984) also s that savanna 
rangeland such as valley lowveld does have considerable resi ience to human 
encroachment. Many species, particularly the favoured fuelw od species are 
vigorous coppicers and he reports observing that the ra ial growth of 
coppicing Acacia nilotica was greater than that of equivalent sized stems of 
plants which had not been felled. The impact of fuelwood ga bering in this 
area has been to lower the ratio of trees to shrubs and t convert open 
parklike areas into shrublands. 
------------------------
18Best (1979) reports that in Mashunka where wood is readily vailable, it 
was noticeable that a number of large trees had been ring bar ed, an action 
y~ich eventually kills the tree. 
Gandar (1983) observed 8% of fuelwood harvested in valley 1 wveld in 
Kwazulu was green and that 42% was green or live wood amongst that collected 
~8 high grassland areas. 
The wood wasted or discarded (pieces which are too small or too large) 
when collecting should also be taken into account, and some t ee species are 
also avoided, which would make the balance between supply and demand very 
much less secure. 
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In some areas local custom, tribal law, and state fines have provided some 
protection for trees and forests, and there is some evidence that some 
forest areas have been protected. McKenzie (1985), for example, argues that 
the extent of natural forests in Transkei has altered surprisingly little 
over the past century. Forests are clearly demarcated in Transkei and in 
many areas there has been the tradition of forbidding the taking of sharp 
implements into the forests, so as to prevent the cutting of growing trees, 
but at the same time to allow the taking out of dead wood. 
It is questionable, though, whether many of the forests in the Transkei will 
survive intact in the future. At Nkanga, for example, sharp instruments such 
as pangas are taken into the forested ravines and there is much evidence of 
growing trees and branches having being cut. 
Restrictions on cutting have also not been as effective elsewhere and 
forests can prove to be extremely vulnerable. Although there is apparent 
control over the Nkandla forest near Eshowe in Kwazulu, it has in fact 
receded over time. Ardington (1984) records dramatically that Ce tawayo' s 
grave which was originally hidden in the forest 100 years ago is now a 
couple of kilometers from the nearest tree. Murless (1983) states that of 
the 250 forests which were proclaimed in the Kwazulu areas in the Land Act 
of 1936, less than 50 survive. This evidence is in stark contrast to that of 
Mackenzie for Transkei. 
One also has to draw a distinction between forests and general woodland 
which has been severely denuded in many areas. Certainly, in the 
Manzimahle/Cala area of Transkei the author observed green wood in head 
loads and much evidence of growing bushes and tree branches having been cut. 
Harries (1984) reports that Ntlaveni, in the Giyani District, is now badly 
denuded. It was excised from the Kruger National Park in 1968/9 and the area 
produced an abundance of fuelwood which people as far afield as Louis 
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Trichardt and Sibasa collected unhindered until 1977. A 
two years previously, prohibited the felling of trees, 
tribal police to stop the destruction of trees proved 
control has now been transferred to the Gazankulu police. A 
collection was introduced in 1982; failure to pay the 
fine ranging from R20 to RSO or 1 - 3 months in prison. 
There is much anecdotal evidence of denudation of woodland. 
for example, writes of the slopes of the Leolo mountains n 
in Lebowa being completely covered by trees 20 years ago, 
bare ground and rock is visible as people come up from the 
trees for fuelwood. Only scattered bush is left. 
The greatest impact on the environment in the form of 
has undoubtedly occurred around resettlement sites. This 
clear on visits by the author to Bendel! near Kuruman in t 
and Thornhill in the Eastern Cape. Many of these areas 
extensive stock-farming and with dense human settlement the 
the physical environment have been disastrous. Daniel (1984: 
"The Thornhill resettlement provides an example 
annihilation. In 1976/1977 about 40 00 people (were) 
Herschel District and were settled on the flanks of 
the hill of hope •••••• From the air, this area (now) s 
reddish patch of bare soil, virtually devoid of veget 
Ntabathemba had a good cover of thorn trees and bush. 
tree was to be seen on the slopes of the hill. These 




result in a 
ancis Wilson, 
Maandagshoek 
today lots of 








s out as a 
tion. In 1976 
1981 hardly a 
happened here is happening in all areas of denser sett ement, unless 
located near plantations. The influx of large numbers of people has 
upset the balance that may have existed before be man and his 
environment. The change is readily observed but there 
as a result of measuring it. This type of political 
only hasten the decline in vegetation cover forecast by 
The rate of environmental degradation is often difficult 
measure. An attempt can be made to relate fuelwood 
natural regenerative capacity of the woodland and 
painstaking botanical and ecological analysis of tree s 
fuelwood and construction purposes, inter tree competition 
can 
s. 




analysis of aerial photographs and perhaps Landsat satellite images over 
time. Such wqrk is necessary if more objective and documented evidence is to 
be obtained. 
Villagers recognize the growing problems associated with wood use and 
respondents listed the following problems: 
--------------------------------------------------------Per Cent Households Indicating Specified Problems With Wood at 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
% Sample 90 79 96 55 92 97 
Scarce 18 13 12 50 57 17 
Too Far 59 48 6 33 14 79 
Heavy burden 23 16 32 17 3 
Expense 18 53 9 
Transport problem 13 2 11 
Child care when collect. 5 
Fines for cutting green wood 11 . ,, 
Households generally have a very detailed knowledge of natural flora and 
have different vernacular names for even the most subtle of botanical 
differences. They also have very definite preferences for different species 
for specific tasks. 
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Per Cent Households Listing Tree Species In Top Five Preferences 
Manzimahle Nkanga Mokumuru 
Lujiko Clarkebury Cot~.~.,~.llut&.Lt: 
Acacia karroo 8 24 100 10 
(Umnga- (Xhosa), Mooka (N Sotho) or Mimosa) 
Combretum apiculatum 2 97 
(Mohwe1eri (N Sotho) or Xiktkutso (Tsonga)) 
Acacia mearnsii 79 2 9 
(Wattle) 
Eucalyptus spp. 6 78 10 
(Gum) 
Scutia myrtina 44 73 
(Ubobo or Sipingo) 
Ptaeroxylon obliquum 12 72 
(Umthathi or Sneeze) 
Acacia burkei or robusta 63 
(Mokgwa) 
Cussonia paniculata 50 
(Motshe or motshetse?) 
Dalbergia obovata 45 
(Uzungu) 
Pinus spp. 40 15 
----ry-i ne ) 
Grewia lasiocarpa 36 
((U)hlo1o) 
Combretum imberbe 6 33 
(Mmondzo - Tsonga, Motswere - N Sotho) 
Acacia tortilis 30 
(Moswana or mosu) 
Aloe spp. 29 
Rhus lancea 27 
----(Umhlakotshane) 
Olea europaea spp. africana 20 9 
---rumnquma or Olive) 
Maytenus heterophylla 20 9 
(Umqaqoba) 





Calodendrum capense 9 
(Umbaba) 
Zanthoxylum capense 9 
(Umnungu mabele) 
Combretum erythrophyllum 3 








Most of the above species are preferred for fuelwood, although some are also 
used for the construction of kraals and fences. There is also a definite 
aversion to using certain tree species for fuelwood: eg. in Mokumuru, the 
Marula ( Sclerocarya caffra), Mogorogoro (Strychnos spinosa), Morek uri 
(Spirostachys africana) because of its smell, Mmilo (Vangueria infausta), 
and Mogale because it is believed that if burnt cows will produce bull 
calves only. 21 
Data from other areas is also of interest here. Liegme (1983) reports that 
in her area of study in Gazankulu, Colophospermum mopane and Combretum 
apiculatum were regarded as the best fuelwood species and these were also 
the two which were most often used. Other species also mentioned as 
producing good firewood were Combretum imberbe and Acacia nigrescens. 
Altogether, 42 species were found to be used for fuelwood in her study area, 
but; 3 species made up 77% by weight of wood collected and 8 species over 
90%. 
Expressed preferences for fuelwood species do not necessarily coincide with 
those actually used, as the former, not infrequently, have become more 
difficult to find. 
Cunningham (1984) reports that the main fuelwood in Maputaland coastal 
plains in the Ingwavuma district in Northern Kwazulu/Natal were Sclerocarya 
caffra, Dialium schlecteri, Strychnos madagascariensis, Acacia burke!, 
Syzigium cordatum, 
I< 
Terminalia sericea, Trichilia emetica, Albizia 
adianthifolia and Macaranga capensis. 
Gwaitta-MagtDnba (1983) writes that the preferred species in Swaziland are 
Acacia nigrescens (umkhanga) and A. davy! (umgambe) • ......,.....---
------------------------21 ' 
Gandar (1983b) also reports that certain species are avoided for fuelwood. 
It is believed, for example, that the burning of Euclea spp causes strife in 
the family; Vangueria infausta and Diospyros lycioides are believed to 
attract lightning; and Spirostachys afrlcana and Euphorbia tirucalli are 








Kgathi (1984) reports that fuelwood traders who collect f elwood in the 
Kaneng District of Botswana and sell it in Gaborone preferentially select 
Combretum imberbe and .£.:.. apiculatum. Less desired fuelwoc d species are 
Acacia erubescens, A. karroo, A. tortilis, and Dichro~tachy cinerea. 
And Gandar (1983b) states that preferred species at Mahlabat~ni in Kwazulu 
are Maytenus heterophylla, Acacia caffra, A. n grescens, A. 
nilotica, A. robusta, A. tortilis, Combretum apicul tum, Ziziphus 
mucronata, Dichr,os~achys cinerea, Cas sine transvaalensis, Bet chemia zeyheri 
(this is a royal tree and generally protected), and Olea africana. 
2.1.2 Agricultural Residues 
Another consequence of fuelwood shortages is the use of agricultural 
22 residues as a fuel. 
Dung usage 
The tables below detail the patterns of usage of animal dung. 
% Households Mean Annual Per Capita % Obtain 
Using Dung Dung Consumption (kg) Kraals a 
Lujik.o 66 125 14 
Manzimahle 73 137 73 
Clarke bury 100 231 73 
Mtanga 100 126 91 
Cottondale 23 53 50 











The majority of households in all the villages except Cottonda~e use dung as 
a fuel. The low percentage in Cottondale may be attri~uted to the 
22 In countries such as Malawi where fuelwood is more abundant, the use of 
crop residues is not nearly as wide spread. (Malawi Energy Uni , 1981). The 
use of dung is most widespread in Lesotho, and to a lesser extent in 





availability of alternative fuels, particularly coal, and also to the small 
proportion of households which own cattle in that village. 23 Mainly cattle 
dung is used, but also horse, donkey, sheep and goat manure. 
The following animal ownership patterns were observed: 
% Ho-useholds Owning Animals 
Cattle Horses Donkeys Sheep Goats Pigs Chickens 
Lujiko 31 2 2 31 41 84 86 
Manzimahle 73 10 4 69 31 56 92 
Clarke bury 58 16 2 51 15 33 84 
l'kanga 100 18 0 27 27 82 100 
Cottondale 15 0 0 0 25 15 85 
Mokumuru 47 0 10 20 63 23 90 
Min and Max Animals Owned in those Households which Have Animals 
Cattle Sheep Goats Chickens 
Lujiko 1 - 12 2 - 35 3 - 45 2 - 49 
Manzimahle 1 - 20 3 - 200 1 - 8 1 - 20 
Clarke bury 2 - 15 2 - 100 1 - 30 1 - 30 
tkanga 3 - 16 3 - 26 6 - 26 5 - 30 
Cottondale 2 - 10 2 - 50 1 - 30 
Mokumuru 1 - 7 1 - 10 1 - 12 1 - 11 
Mean Number of Animals Owned in those Households which Have Animals 
Cattle Horses Donkeys Sheep Goats Pigs Chickens 
Lujiko 4,7 1 4 15 14 1,8 9 
Manzimahle 5,6 1,8 2 30 4 1,4 7 
Clarke bury 4,7 2 2 13 8 2,2 10 
l'kanga 8,6 3 0 14 13 2,1 12 
Cottondale 6,9 0 0 0 11 3,2 9 
Mokumuru 4,0 0 3 3 5 1,9 4 
We may calculate the total amount of dung theoretically available from the 
above figures, assuming that about 8 tonnes/annum of dung are produced per 
unit of cattle, 1,5 tonnes/annum for pigs, 0,5 t/a for sheep and goats and 
0,03 t/annum for chickens: 
23 rn those areas where fuelwood is still relatively freely available, little 
dung is used. Ardington (1984:132) reports that only about 3% of households 




Mean Dung Available Per Household (tonneslann ~) 
Cattle Sheep Goats Pigs Chickens Consw ption 
Lujiko 11,6 2,3 2,9 2,3 0,2 0 5 
Manzimahle 32,7 10,3 0,6 1,2 0,2 0 46 
Clarke bury 21,8 3,3 0,6 1,1 0,3 1 31 
tkanga 68,8 1,9 1,7 2,6 0,4 1, 06 
Cottondale 8,3 0,0 1,3 0,7 0,2 0 22 
Mokumuru 15,0 0,3 .1, 6 0,6 0,1 0 54 
The above figures assume that dung from those who have animals i~ available 
to all villagers. This is generally true if the animals are free tanging. If 
animals are kept in kraals, the amount of dung available for those 
households which have cattle would be very much higher. 
The moisture content of fresh dung is about 80% (ori a dry basis) 8nd that of 
sun dried dung - about 40%. The mass of sun dried dung availab e is thus 
about three-quarters of the figures calculated above. 
When one compares the above figures with actual dung consumption for fuel it 
is clear that consumption is very much below the total avarage dung 
production. Obviously only a small proportion of the dung will be able to be 
collected if the animals are free ranging. Nevertheless, dung consumption 








Mean household dung consumption 







It cannot therefore be argued that the burning of dung is sig 1ificantly 
diverting it from use as a fertilizer. In the villages studied c ung is in 
fact used extensively as a fertiliser. 
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A small proportion of households consider the use of dung as a fuel to be 
problematical. 
% Households indicating problems with Dung 
Smoke Smell Scarce Poor Fire Unhealthy 
Lujiko 12 18 16 
Manzimahle 8 
Clarke bury 2 
tkanga 36 
Cottondale 4 4 2 13 
Mokumuru 20 
Dung gives off a pungent smoke when burnt and it is thus not surprising that 
a high proportion of complaints centred on these two problems. As a result 
dung is mostly burnt outside. 
Few cases were discovered of people buying or selling dung, presumably 
because it is relatively freely available, although in Cottondale it was 
24 reported that some families sold dung from their kraals at a high price. 
Women, though, did complain of the effort involved in collecting bags or 
basins of dung. It is used primarily for beer brewing (dung provides a low 
temperature smoldering fire), and sometimes for cooking and heating water 
for washing. It is also recognized that dung burns better in windy weather. 
24Gay and Khoboko (1982) report that sales of dung (R2-50/bag) occur in 
Mokhotlong in Lesotho. 
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Crop residues 
A high proportion of households also use crop residues as a fuel, in winter 
or after harvest, and mostly for a few weeks until they run out. Crop 








% Households Using Wastes as a Fuel 
Mieliecobs Mielie Stalks Sorghum Res Bean Res 
90 18 8 22 
92 82 25 29 
100 47 7 
100 82 
2 
87 " 13 7 
There is no record of residues being sold or bought. Residues are perceived 
to be an inferior fuel; they burn very rapidly without liberating uch heat, 
and people also complain of the smoke and large flames. The use of residues 
is a measure of forced substitution because of local scarcities of fuelwood, 
and the effort and costs involved in wood collection. Crop residue are used 
mainly for heating water. 
The incidence of residue usage as a fuel is higher than field t nd garden 
plot ownership. Households which do not have fields sometimes ask _l ermission 
from those who have planted and harvested a crop, to collect s me of the 
residues. 
% Households With Fields and Garden Plots 
Lujiko 88 69 
Manzimahle 67 75 
Clarke bury 60 55 
I 81 73 Nk.anga 
Cottondale 94 4 
Mokumuru 77 3 
····················-···············-·····-----
No measurements were taken of residue consumption, but 
the quantity of residues available might be obtained 
a rough estimate of 
from datal on grain 
I 
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production. The table below indicates the mean number of bags of mielies 
available for grinding in 1984/5 and the calculated residue availability 
based on 1 bag .. 70 kg and 0, 4 tonnes residue I tonne grain ( pers. comm. 
Dept of Agriculture, 1985). 
% Households Which Mean No of Bags Mean Household Mean Household 
Produce Mielies of Producers Mielies Kg Residues Kg 
Lujiko 10% 3,8 27 11 
Manzimahle 73% 2,0 102 41 
Clarke bury 88% 13,0 800 320 
Mtanga 100% 2,6 182 73 
Cottondale 63% 5,5 243 97 
Mokumuru 83% 3,8 221 88 
It is clear that in the year of the survey, crop residues were not a major 
fuel, even if it is assumed that all crop residues were burnt. The possible 
exception was Clarkebury, although the higher figures here cannot readily be 
explained: Clarkebury is one of the least favourable areas for agriculture 
amongst the villages surveyed. 
These figures should be treated with some caution. The survey was undertaken 
in a drought year and the production of mielies was extremely low, although 
25 not untypical of many other areas • Nevertheless, it would seem that the 
potential of crop residues as a fuel for rural households is limited. Even 
for a family which produces 20 bags of mielies a year, the available crop 
residues would be 560 kg. If two thirds of this were used as a fuel the 
total contribution to household energy use would be less than 7%. 
25eg Gandar & Bromberger (1984) report a mean maize production of 4,5 bags 
per household in the Mahlabatini District in Kwazulu. 
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2.1.3 Use of coa.ercial fossil fuels 
The shortage of fuelwood has also led to a greater shift to the use of 







Mean annual per capita domestic energy consumption 
in total sample 
Paraffin Candles Coal Gas 
1 No Kg· Kg 
28 5 
43 24 5,5 0,5 
23 39 29,7 1,6 
10 20 0,3 
24 42 82,5 1,6 
10 33 4,0 
Paraffin is almost universally used 26 and a substantial number of households 
use coal in Cottondale which is close to a railway siding, and at Clarkebury 
where there are almost no local wood resources left. In the case of 
Cottondale, coal is transported to Acornhoek by train and people travel to 
Acornhoek by taxi to collect their coal. The cost of a coal stove can be 
extremely high (up to R 1000). The stoves can also be quite wasteful of 
energy, as they generally have more plates than are used and they can not be 
used effectively for short cooking operations. 
Quite a large number of those interviewed stated that they experienced 








Percentage households which experience 
Problems associated with Paraffin 











26 Again, there are exceptions. Ardington (1984) records less than 2% of 
households using paraffin for cooking, although others used limited amounts 
for lighting. 
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The expense of coal and gas were also seen as problems, and in the case of 




















The majority of households use batteries, usually PM9s and sometimes PM10s, 
mainly for radios and sometimes hifi sets. Car batteries are also sometimes 
used to power hifi sets or lighting. Cottondale was the only village where a 
car battery powering a television set was observed. One household in 
Clarkebury had a small generator. No solar cells were observed. 
2.1.4 s~ry of fuel usage for cooking, heating and lighting 
The following tables summarize the fuels and energy used for cooking, 
27 heating and lighting in rural villages. 
Mean annual household domestic energy consumption 
in total sample 
Fuel wood Dung Paraffin Candles Coal Gas 
Kg Kg 1 No Kg Kg 
Lujiko 3402 504 130 31 
Manzimah1e 2845 460 191 117 25 2 
Clarke bury 2753 1312 139 220 179 12 
l'kanga 3777 1064 84 180 5 
Cottondale 3580 222 167 305 554 11 
Mokumuru 2920 545 52 174 18 
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Mean annual per capita domestic energy constption 
in total sample 
•. 
Fuel wood Dung Paraffin Candles Coal G~s 
Kg Kg 1 No Kg ~ --
Lujiko 766 120 28 5 - -
Manzimahle 650 94 43 24 5,5 ), 5 
Clarke bury 484 231 23 39 29,7 ,6 
tkanga 498 126 10 20 - ), 3 
Cottondale 572 28 24 42 82,5 ,6 
Mokumuru 655 108 10 33 4,0 -
These figures may be compared to studies elsewhere in Souther 1 Africa 
-
Domestic Rural Energy Consumption Per Capita Per Year In Sout ~ern Africa 
Char- Fuel- Agric Petro- Overall 
Reference Area coal wood residues eum 
tonne tonne tonne 1 tres GJ 
-
Bhagavan (1983) Angola - ( ,523) ( ,025) ( 3) 9,35 
Wisner (1982) Botswana - ( ,797) ( ,059) ( 2,3) 14,46 
Frolich (1982) Lesotho - ( ,463) ( ,348) ( 1,1) 13,44 
Best (1979) Lesotho (East)- ,288 ,260 5,08 (8,2) 
Scobey (1982) Malawi - ( ,628) ( ,033) ( 0,3) 11,16 
Jackson (1981) Malawi - ( ,587) X X (9,98) 
Munslow (1982) Mozambique ,001 (1, 135) (0,134) ( 3,1) 21,35 
Munslow (1982) Swaziland - ( ,495) ( ,033) ( 5, 1) 9,37 
Susman (1982) Zambia ,017 ( ,94) ( ,035) ( 1,7) 17,32 
Hosier (1982) Zimbabwe - (1,031) ( ,013) ( ,013) (3,1) 
Banks (1981) Zimbabwe - ( ,616) X X 10,47 
' Sources: Beijer Institute (1982), Output Tables, and indiv. q oted papers. 
The tables below record mean consumption data for those fam lies which use 
the particular fuel. 
< - -
Mean annual per capita domestic energy consw ption 
in households using fuel 
·. 
Fuel wood Dung Paraffin Candles Coal G s 
\ Kg Kg 1 No Kg ~ 
i - ------ -- -
Lujiko 766 190 28 12 -: 
Manzimahle 650 187 45 41 88 1 , 7 
Clarke bury 484 231 24 40 191 1 ,9 
tkanga 498 126 10 22 - ,3 
Cottondale 572 229 28 49 220 1 ,5 







Mean annual domestic consumption 
per household using fuel 
Fuel wood Dung Paraffin Candles Coal Gas 
Kg Kg 1 No Kg Kg 
Lujiko 3402 797 130 68 
Manzimahle 2845 921 199 201 392 48 
Clarke bury 2753 1312 142 225 1148 130 
~anga 3777 1064 96 197 59 
Cottondale 3580 1777 196 358 1477 129 
Mokumuru 3358 565 54 273 179 
The table below presents the equivalent energy value of fuels used, based on 
the following values: air dried wood of 15% moisture28 (d.b.) - 17 MJ/kg, 
sun dried dung of 40% moisture (d.b.) - 12 MJ/kg (Bialy, 1979), paraffin -
37 MJ/1, Coal - 27 MJ/kg and Gas - 49 MJ/kg. The calorific value of candle 
wax is also used , but candles (like batteries) contribute very little to 
overall energy consumption. 
Mean annual domestic nett energy consumption in total sample 
GJ per household GJ Per capita 
Fuel wood Dung Paraffin Candles Coal Gas Total Total ------
Lujik.o 57,8 6,1 4,8 o, 1 68,8 15,5 
Manzimahle 48,4 5,5 7,1 0,4 0,7 0,1 62,2 14,0 
Clarke bury 46,8 15,7 5,1 0,8 4,8 0,6 73,8 12,9 
~anga 64,2 12,7 3,1 0,6 0,3 80,9 10,4 
Cottondale 60,9 2,7 6,2 1,1 14,9 0,5 86,3 13,4 
Mokumuru 57,1 6,6 1,9 0,6 0,5 66,7 13,0 
2. 2 FUEL EXPENDITURE 
The amounts spent annually on fuel are: 
Mean Annual Household Fuel Expenditure (1984/5 Rand) 
Fuel wood Paraffin Candles Coal Gas Batteries TOTAL 
Lujiko 104,36 62,27 3,69 ? 170 
Manzimahle 109,53 96,56 14,04 6,23 2,48 ? 229 
Clarke bury 115,63 72,16 26,35 35,16 19,99 ? 269 
~anga 117,71 41,73 21,56 6,42 ? 187 
Cottondale 82,16 99,29 "36,66 44,85 8,00 ? 271 
Mokumuru 30,79 20,80 3,07 ? 55 
----
28Gandar (1983) measured fuelwood from woodpiles with moisture contents of 




Expenditures on fuel are highest in Manzimahle, Clarke bury and Cottondale 
where fuelwood from natural woodland is scarcest. As a result larger amounts 
have to be spent purchasing wood and also on substitute fuels such as 
paraffin. Except for Mokumuru, where no wood is bought, wood onstitutes the 
largest expenditure, followed by paraffin. 
Fuel prices are reasonably constant between different areas, )ther than coal 







Mean Fuel Prices (1984/5 Rand) 
Paraffin Coal Gas 















The income data which was collected was not reliable and ha thus not been 
included here. However, it is apparent that expenditure on uel can amount 
to a sizeable proportion of total income - (10 per cent , on verage, in the 
five areas.) 
2.3 FUEL PREFERENCES 
The ' following fuels are preferred for cooking and heating: 
Fuel Preferences for Cooking (% househ lds) 
Wood Gas Coal Paraffin Elec ricity -----
Lujiko 92 8 
Manzimahle 65 4 13 7 1 
Clarke bury 47 4 36 9 
Ntanga 44 33 22 
Cottondale 8 6 39 4 4 
Mokumuru 13 53 10 2 
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Fuel Preferences for Heating (% households) 
Wood Gas Coal Paraffin Electricity 
Lujiko 94 2 4 
Manzimahle 53 9 4 23 11 
Clarke bury 38 11 35 13 3 
tkanga 36 18 45 
Cottondale 6 4 38 13 40 
Mokumuru 7 3 28 28 31 
It seems that people generally express preferences for fuels with which they 
are familiar. Thus fuelwood ranks fairly high and gas very low, presumably 
because very few rural households have experience with gas. 
However, it is noticeable that, although very few households use coal (other 
than in Cottondale) and none use electricity, a sizeable proportion of 
respondents expressed preferences for these energy sources, which would 
suggest that these energy sources should not be ignored when considering 
alternative energy supply strategies for these areas. In Cottondale, an 
electricity line passes through the area. All are aware of its benefits, but 
few believe that it is likely or probable that they will be able to gain 
access. Surprisingly, in Mok umuru, which is perhaps the most "rural" of 
villages surveyed, both coal and electricity are also preferred in spite of, 
but also perhaps because of, their existing overwhelming dependence on 
firewood. 
Although paraffin is almost universally used, a very much smaller proportion 
expressed a preference for this fuel, indicating a high level of 
dissatisfaction with it. 
It is interesting to note that more households prefer the use of gas and 
paraffin for heating rather than cooking. These fuels are seen to be able to 
provide rapid heating. Conversely, more prefer coal for cooking than 
heating. Coal is preferred because it provides long lasting fires. 
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In Lujiko wood is . preferred as the cooking and heating fuel because it is 
either still "free" or freely available from vendors. Smal er numbers of 
households prefer this fuel in Manzimahle and Clarkebury whe e it is mainly 
available from plantations. 
The following fuels are preferred for lighting: 
Fuel Preferences for Lighting (% househol s) 
Gas Paraffin Electricity Candles 
Lujik.o 4 94 2 
Manzimahle 2 51 23 23 
Clarke bury 9 44 7 40 
N.<anga 11 33 56 
Cottondale 9 36 47 8 
Mokumuru 53 33 13 
Paraffin ranks the highest, perhaps because it is the mos familiar and 
available of lighting fuels. Candles are seen to be th cheapest and 
electricity is preferred because it is able to provide brig t and problem 
free lighting. 
2.4 ENERGY USE PA'l'TERNS 
2.4.1 CoOking practices 
Details were collected on cooking patterns in order both to understand the 
way in which fuels are used and also as a guide to i terventionist 
strategies such as fuel-efficient woodburning stoves or solar cookers. 
















Nearly all households cook at least once a day, although about 5 -7% of 
respondents in Lujiko, Cottondale and Mokumuru cook less often, presumably 
because of fuel and cash deficiencies. 
% Households Which Cook 
Once/Day Twice/Day Thrice/Day 
Lujiko 45 36 14 
Manzimahle 2 8 90 
Clarke bury 12 82 
M<anga 18 27 55 
Cottondale 27 29 44 
Mokumuru 90 10 
There does not seem to any obvious relationship between fuelwood scarcities 
and performing fuelwood-consuming tasks such as cooking less often. 
% Households Which Cook 
Early Morn Mid-Morn Midday Afternoon Evening 
Lujiko 96 0 65 49 
Manzimahle 100 81 13 94 
Clarke bury 100 0 80 76 27 
M<anga 100 0 82 36 18 
Cottondale 66 0 80 8 44 
Mokumuru 100 10 93 
--
A high proportion of households do their cooking indoors. The proportion is 
generally higher in the evening because fires and stoves are also used for 
home heating. 
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% Households Which Cook · Indoors 
Morning Midday Evening 
Lujiko 73 69 100 
Manzimahle 88 34 78 
Clarke bury 45 16 25 
~anga 82 30 90 
Cottondale 83 90 95 
Mokumuru 100 98 100 
Primus and gas stoves are used more often in the morning. Th~ food which is 
most often cooked is maize porridge (primarily in the morni~g) or samp and 
vegetables (mostly at midday or in the evening) and sometimes bread or meat. 
Most cooking involves long simmering. Thin mielie meal po ridge (usually 
made in the morning) is made by adding one part of mielie meal porridge to 3 
to 6 parts water. The porridge is cooked within 20 minutes but i s usually 
simmered from 1 to 2 hours. Puthu, or stiff porridge, requ res 4 parts of 
mielie meal to be added to 1 to 2 parts water. It should b~ cooked over a 
low heat for at least 20 minutes, but frequently from 1 to 2 hours to 
improve the flavour. Samp and beans are cooked in water for ~pproximately 3 
hours. 29 
The types of fires/ stoves most often used in the differe11 t villages are 
shown below: 
Most Common Stove & Fuel Used (%) 
Openfire/Brazier Wood/Coalstove Primus ~as Stove --
Lujiko 92 8 
Manzimahle 47 25 I 4 23 1 
Clarke bury 69 I 12 15 4 
~anga 82 18 
Cottondale 67 I 24 7 2 
Mokumuru 100 
Wood is the most often used fuel in fires and stoves, although both dung and 
29A useful book on African cooking practices is Renato Coetze~'s Funa food 
from Africa, Butterworths, Durban & Pretoria, 1982. 
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coal are also widely used. 3° Fires are used for both cooking and space 
heating and as a fire often serves both functions it is futile to estimate 
how much fuel or wood is used for each purpose. 
The cooking fuels and appliances most often used may be compared to actual 
appliance ownership below, which would seem to indicate that although most 
households have paraffin stoves,- only a minority regularly use these for 
cooking - wood fires, of course, being the dominant practice. Paraffin 
stoves are used frequently for quick and short cooking tasks such as tea 
making for unexpected quests. A surprising number of households have either 
coal or wood stoves and a number also gas cookers. 
App,liance Ownership (% Households) 
Primus Paraffin Gas Coal Wood Tripod Hay box 
Stove Wick stove Stove Stove Stove 
Lujiko 96 6 
Manzimahle 83 44 10 15 8 48 2 
Clarke bury 9 40 9 13 12 
tkanga 82 55 3 73 
Cottondale 69 4 6 35 2 71 
Mokumuru 63 10 13 100 
--------------·--.----------------------------------.--·------
Many households have iron tripod stands for pot supports for open fires. 
Most families make 2 to 3 fires per day and a high proportion move fires, 








Mean Number Of Fires 
















30Moller (1985) reports 30% of households use dung and 50% use coal for 














Reasons for Moving Fire 
Wind Rain Cold Night House Heati g 
Lujiko 78 2 17 - 3 
Manzimahle 22 11 38 - 30 
Clarke bury 10 3 87 - -
M<.anga 56 - 22 11 11 
Cottondale 6 82 6 - 6 
Mokumuru - - 96 - -
Villagers are aware that wind causes unnecessary heat lc sses from the 
















The method most often used to shield fires is simply a c rrugated iron 
sheet. Braziers are also used. Many of the areas have puq ose build low 
walls often constructed in the form of a cross so as to provide a least one 
corner which is sheltered from the wind. In Cottondale, SI ecial cooking 
shelters, made from bamboo or wood are used for most cooking pperations. On 
occasion even mielie bags and branches are used to shield fire~. 
- ------ - --
Method of Shielding Fire 
Ironsheet Brazier X wall Wall Shelter Milieba gs Branches 
------------ - ---
Lujiko 76 - - 4 - 13 6 
Manzimahle 91 - 9 - - - -
Clarke bury 71 21 7 - - - -
tkanga 78 - - 22 - - -
Cottondale 3 3 - 3 88 - -
Mokumuru 59 - 41 - - - -
An open fire undeniably also serves a social function. It is u~ually made in 
the centre of the cooking hut which serves as a focus for he family and 
visitors. It has been observed that households in which men a e at home use 




and chatting around the fire. 
Each household owns a number of three-legged cast iron pots and flat bottom 
aluminium saucepans. 
Appliance Ownership (%) 
Iron pots Saucepans Kettles Irons ---
Lujik.o 98 94 96 88 
Manzimahle 83 77 77 40 
Clarke bury 98 89 98 64 
N.<anga 100 91 100 64 
Cottondale 88 92 71 28 
Mokumuru 100 83 100 87 
2.4.2 Water Heating 
Water is heated for both tea making and also for washing purposes. 
A1 though wood fires are used extensively for heating water for tea, so are 
paraffin stoves. 
Tea Making 
Stove & Fuel Used (%) 
Openfire Wood/Coal stove Gas stove Paraffin stove 
Lujik.o 62 38 
Manzimahle 19 28 I 2 2 49 
Clarke bury 45 5 I 9 2 39 
N.<anga 33 67 
Cottondale 57 I 16 4 23 
Mokumuru 96 4 
The fire used for cooking is invariably also used for heating water. 
Typically, a tin would be placed alongside the fire. Water is heated 
primarily for bathing and washing dishes in the morning, often with the same 
water. Hands and faces may be washed again in the evening with the dishes 
and pots. Hot water is seldom heated for laundry, which is commonly done in 
cold water with heavy scrubbing on flat rocks next to a stream or in big 
tubs. 
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-----·--------------------------·------·----------------+------------Heating Water for Washing 
Stove & Fuel Used (%) 
Openfirelbrazier Woodlcoalstove Gas Stove Primus Sto~e 
Quantity 
1 I day 
---------------------------------------------·--------*------------Lujiko . 66 
Manzimahle 63 






















The majority of water is heated in the morning and also eve ing. This has 
implications for the potential for simple, very low cost solar water heaters 
- about half of the hot water could not be effectively met frpm this source 
without expensive insulated water storage containers. 
- --I 
% Households Which Heat Water In 
Early Morning Mid-Morning Midday Afternoon ·Evening 
---------- -
Lujiko 98 - - - 69 
Manzimahle 92 17 38 
Clarke bury 100 - - - 82 
I:kanga 86 24 29 
Cottondale 95 2 14 - 55 
Mokumuru 100 - 36 - 82 ---------
Many households also heat water occasionally for brewing beer. Average 
quantities of water used are about 70 litres per brew. 
2.4.3 Home Heating 
Space heating is accomplished most often with: 
---------------------------------------~--------
Home Heating (%) 1 




Lujiko 90 - 10 -
Manzimahle 92 4 4 -
Clarke bury 80 2 9 9 
I:kanga 100 







It is interesting that except in the case of Cottondale, stoves are used 
relatively little for home heating, whereas fires are used by most 
households. It would seem to indicate that stoves are used primarily for 
cooking purposes and that space heating is completely secondary. On the 
other hand open fires are preferred for heating, probably because of social 
preferences associated with people sitting and talking around a fire. 
As with cooking appliances, many more heating appliances are owned than 
regularly used. Part of the reason would be the expense and irregularity of 







Appliance Ownership (% Households) 
Paraffin Heaters Brazier s Gasheaters 
---------- --
14 16 0 
29 89 8 
16 9 
9 18 0 
0 0 0 
7 0 
-------·---------------------------·-·-·----
Requirements for space heating depend largely on the type of dwelling 
structure - a thatch roof and heavy mass walls will greatly reduce the 
amount of heating required at night and in cold periods. 
Because of extended families and the practice of having separate cooking, 
sleeping and storage huts, many households have more than one house and have 
















Type of House Roof (and Preference) % 
Thatch Iron Sheets Thatch& Iron Asbestos ----------------------Lujiko 2 (14) 96 (86) 2 
Manzimahle 23 (51) 23 (36) 49 (13) 4 
Clarke bury 44 (66) 7 (33) 49 
M<.anga so (91) - ( 9) 50 
Cottondale 6 (42) 54 (56) 40 
Mokumuru 20 (27) 33 (80) 47 ------- ---------------
Many more households prefer thatch roofed dwellings com red to their 
existing roof type, although a majority in Lujiko, Cottondal and Mokumuru 
prefer corrugated iron roofs. Some of the reasons for expres ed preferences 
are listed below. 
Reasons for Roof Preferences 
Warmer Durable Available Aesthetic Cheaper Water Runoff 
Lujiko 13 
Manzimahle 70 














The thermal insulation properties of thatch are definitely ecognized and 
thatched houses are seen to be warmer. A minority worry bout the fire 
hazard with thatch, and thatching grass is often scarce. Iro sheet roofing 
construction is seen to be easier, more modern, and it as the added 
advantage of being able to collect rainwater. 
The majority of houses are constructed with wooden pole f ames and roof 
supports with mud or mud/cement blocks or bricks • 
. , 
House Wall Construction 
Mud Bricks Wood Concrete Bl. 
Lujiko 92 8 
Manzimahle 93 2 3 
Clarke bury 100 
M<.anga 100 
Cottondale 32 2 66 (mud cem nt block 
Mokumuru 78 22 
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In many areas, particularly in the Transkei, traditional dwellings have been 
very carefully orientated with open ~ door ways generally facing north or 
north-east so as to maximize the penetration of solar radiation, which 
reduces the requirements for space heating. 31 
2.4.4 Lighting practices 













% Using Fuel For Lighting 
Candles Paraffin Gas 
42 98 
40 70 4 
73 42 10 
64 36 
44 60 2 
53 67 
And Me~n Number of Candles 








Appliance Ownership (%) 
Paraffin Lamps Gaslamps Torch 
96 2 57 
79 4 44 
69 6 22 
64 18 
71 2 31 
90 7 so 
Paraffin lamps are usually wick lamps, but pressure lamps are also used as 
are homemade lamps consisting of a jam jar and a piece of thick rope knotted 
through the lid. 
Most families use lighting from sundown to about 21h00 or 21h30, although 
some families light their houses for the entire night because they are 
afraid of evil spirits or tsotsis. 
















2.4.5 Other Domestic Energy Uses 
A small number of families use paraffin and gas fridges. 







Appliance Ownership (%) 




















Most families use irons which are heated with woodfires, coa , paraffin, or 
gas stoves. Heating flat irons on paraffin and gas s oves may use 
considerable amounts of fuel as the stoves are kept alight 
hour during which time no other task can be performed 







% Using Fuel for Heating Iron 
Wood Paraffin . Coal Gas 
69 52 
35 51 3 11 
29 54 4 11 
40 90 
18 55 24 3 
80 : 20 
r more than an 
than the 








The use of alternative fuels is usually dependent on the p rchase of new 
appliances, often at considerable expense. The above data in icated that a 
- 69 -
number of appliances are already owned by most households, particularly 
paraffin and wood/coal stoves, paraffin lamps and heaters, and, to a lesser 
extent, gas appliances. The use of alternative fuels is widespread and is 
likely to increase as wood scarcities and/or wood prices increase. 
2.5 WATER COLLECTION 
After fuelwood, the most serious energy related problem is water supply. In 
every area which was visited, clean, reliable and convenient water supply 
was seen as a priority need by communities. Water delivery is of interest to 
an energy study such as this, as at present a great deal of human energy is 
expended in the collection of water, and alternative strategies to improve 
the delivery of water will have to incorporate energy supply systems for 
water lifting. 







Mean Water Collected Per Day (litres) 













These figures should be compared to an average daily per capita water 
consumption of over 300 litres in "white" urban areas and a World Health 
Organisation recommendation of a minimum of 50 litres. Considerable time and 
effort is involved in the collection of water. 
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Per Cent Frequency of Water Collection 































During the recent drought, the supply of water became a seri us problem in 
many areas. With the lowering of the water table, many boreho es dried up or 
had much reduced flows. At Ntshiquo, between Tsolo and aclear in the 
with a hand pump to fill a bucket of water, and in 
been reports of women queueing through the night in order to ain a share of 
32 scarce water resources. 
Water is obtained either from springs or streams (mostly in illages on the 
slopes of hills, along the escarpment and near coastal va leys) or from 
ground water lifted by handpumps or windmills (mostly in vill ges located on 







% Households Obtaining Water Obtained 















32Reported at the Carnegie conference into poverty and develo 






Most villages have more than one kind of water supply, although not all 
villagers have equal access to the source of their choice. Protected springs 
and water from boreholes are generally preferred as the water is not as 
likely to be contaminated. In Cottondale, for example, water is collected 
from shallow depressions dug into the Timbivati River bed. Some people use 
this water for washing only, however, others use it for drinking as well 
which probably contributes to the high incidence of disease such as Cholera. 
There is a borehole with a diesel pump in the village which provides clean 
water and is the most popular water source. However, the supply is not 
always continuous and the pumping rate is slow. People usually bring their 
25 1 containers early in the morning and leave them in a queue. An attendant 
who lives permanently next to the pump to fill the motor with diesel and do 
repairs, fills the containers which are collected later. The long queues, 
and irregular supply at the borehole causes some people rather to collect 
the polluted river water. 
Water supply is often a political issue, particularly with regard to access 
to water sources. In Cottondale, for example, the Sotho side of the village 
has access to water taps installed by the Lebowa government. However, the 
Shangaan women are too scared to go across to the Sotho side because they 
fear intimidation. Even within fairly homogenous villages, certain 
households traditionally have access to certain water points or springs and 
some families have to walk farther to collect water than others. Any 
intervention with new water lifting or supply technologies has to be 
extremely sensitive to these issues. 
The collection of water is not performed exclusively by women. Children 
commonly assist, and in areas of scarcity where water has to be transported, 








Who Fetches Water 
Women Children Men 
---------------------
55% 42% 3% 
65 20 15 
98 2 
64 36 
49 42 9 
97 3 
Water has also become a commodity with a cost in rural areas, to be paid for 
by those too weak or sick to fetch their own. At Ntshiquo in t e Transkei to 
hire someone to fetch a 15 litre bucket of water costs SOc. 
About a third of the water collected is used for cooking, 15% for drinking, 
an equivalent amount for washing dishes and about 40% for ba hing. Bathing 
and dish water is often recycled. 
2.6 ENERGY IN AGRICULTURE 
Many families engage in minimal subsistence type agricultural ctivities and 
energy is expended or required for draught power and then fo agricultural 
processing which is generally limited to grain grinding and sometimes sun 
drying of mielies or sorghum. Few cash crops are grown in nderdeveloped 
areas in Southern Africa and energy is not required for asks such as 
tobacco drying or smoking fish which can consume significa t amounts of 
fuelwood in rural areas in East and Central African countries uch as Malawi 
and Tanzania. 
Those who do have access to fields or garden plots usually do not have more 
than one of each. However, a fairly large proportion of famili s do not have 







2.6.1 Draft power 
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% Households Without 













Common cultivation tasks involve ploughing, harrowing, planting, weeding and 
harvesting. The table below shows the proportion of households which use 
either tractors (usually hired), cattle (sometimes hired or used on a share 
cropping basis) or hand (which can also involve the help of neighbours in 
share cropping type arrangements). 
Methods of Agricultural Cultivation 
% Households Which Use Tractors/Cattle/Hand For 
Ploughing Harrowing Planting Weeding Harvest 
Tractor/Cattle Trac/Cattle/Hand Trac/Cattle/Hand Cat/Hand Hand 
-----------------------------------------------------------------Lujiko 63 29 9 8 13 30 70 91 93 
Manzimahle 96 33 34 62 4 38 57 5 64 34 98 
Clarke bury 78 49 68 32 17 79 3 34 66 83 
tkanga 27 91 18 91 73 9 91 
Cottondale 29 52 4 8 81 2 2 92 96 96 
Mokumuru 73 7 3 73 60 
It is clear that there has been quite a significant shift from animal draft 
power to the hiring of tractors, although cattle are still an important aid 
to ploughing, harrowing and planting. 
The numbers of cattle used for these tasks differs from area to area 
depending on the nature of the terrain and the condition of the cattle. 
Between 6 and 8 animals are used for ploughing in Lujiko, and 2 - 6 in 
Manzimahle. In Clarkebury 2 draught animals are usually used, although 4 and 
6 may occasionally be seen ploughing. In tkanga mostly 6 are used for 
ploughing but sometimes also 2, 4 or 8. Fewer cattle are harnessed for tasks 
- 74 -
such as harrowing and planting. Weeding and harvesting are ost often done 
by hand. 
l' 
Not all families have equal access to cattle for draft the pattern 
of cattle ownership is highly skewed towards a wealthy It was also 
the case that the drought severely weakened animals and even those 
families which had a few cattle were unable to use them e fectively for 
draft power. The table below show the pattern of ownership of cattle • 
. Cattle Ownership Patterns 
% Households Mean Number Minimum & 
Owning Cattle Owned Maximum 
Lujiko 3l 4,7 1 - 12 
Manzimahle 73 5,6 1 - 20 
Clarke bury 58 4,7 2 15 
tkanga 90 8,6 3 - 16 
Cottondale 15 6,9 2 - 10 
Mokumuru 47 4,0 1 - 7 








Mean Number of Days Labour Spent Per Annum Pe Household 
For Those Households Tending Fields 

























Cattle are also used for transportation purposes. For example 22% of Lujiko 
households, 73% of Manzimahle households and a third in larkebury use 
cattle and sledges for transport, and 6% have ox carts. n tkanga most 
households had cattle and sledges for transport. 
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2.6.2 Grain grinding 
One of the most time consuming tasks associated with agricultural processing 
is the grinding of grain. 
% Households Which Have Grain to Grind 
(Bags of Grain Ground Per Year By Those Households) 
Mielies Sorghum Wheat 
Lujik.o 10% (3,8) 0% 4% (3,5) 
Manzimahle 73% (2,0) 21% (1 ,4) 40% (1,6) 
Clarke bury 88% (13) 11% (10) 47% (10) 
tkanga 100% (2,6) 0% 0% 
Cottondale 63% (5,5) 0% 0% 
Mokumuru 83% (3,8) 0% 0% 
Nearly all families grind some flour on their own by hand, mostly with a 
flat stone on a hollowed stone base and sometimes with a hand machine, but 
larger amounts are typically taken to a trading store to be ground at a fee 
with a petrol or diesel driven hammer mill. It is also common practice to 




















% Households Which Exchange 







2.7 PERCEPTIONS OF POSSIBLE SOLUTIONS TO WOOD & FUEL SCARCITIES 
Many villagers do not perceive new solutions to old problems. Those who 
suffer most from energy related problems consider them as merely their 
"normal" lot - strenuous wood ,collecting trips and smoke-filled huts may 
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hardly seem worth a mention. It is also the case that b 
economic dependence of rural areas on metropolitan cent for their 
survival, that many villagers see solutions in terms of money employment 
for money can purchase alternative fuels and food which must otherwise be 
laboriously produced with their own labour in an increasingly 
impoverished environment. 
Nevertheless, nearly all households are acutely conscious that a major 
problem is the absence of freely available fuel resources. Wh n questioned, 
most stated that they experienced fuelwood shortages a d a minority 
suggested solutions to them. 
Per Cent Households Suggesting Possible Solutions to W od Shortages 
Lujiko Manzimahle Clarkebury Nkanga C ttondale 



























It is interesting that although a minority suggested that woo lots would be 
a sol uti on to fuel wood scarcities, an overwhelming majority when asked, 
considered the planting of trees to be a good idea, although n t necessarily 







% Households Which Consider the Planting of Trees 









% Households Offering Reason Why Trees Should Be Planted 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
5 53 76 55 25 48 
Building Material 8 2 9 2 
Wood Nearer 23 4 36 52 
Shelter 62 16 16 10 
Fruit 4 17 
Shade 18 2 11 
Aesthetics 2 





Dont Like T 5 
Skollies 2 
It is clear that factors other than fuelwood supply are also considered 
important in the planting of trees, viz. shelter, fruit, and building 
material supply. This becomes even clearer when it is observed which trees 
are planted by villagers. A surprisingly high number of trees have been 
planted, but this does not seem to be a response to fuel wood scarcities. 
Most trees planted have been fruit trees, although in Lujiko and Manzimahle 












% Respondents Which Had 






Mean Number of Trees 






Type of Tree Planted (%) 













Most of those who planted trees also stated that some trees had died; 
reasons given were the drought, cold, clay soil, goats, pests, wind and the 
lack of fertilizer. 
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Villagers were also asked who should be responsible for pla ing trees and 
who should control their use. 
--------------------------------·--·--·--·--·--·--·-~·--·--·--·--
Who Should Plant Trees 























multiple uses would be preferred. Agro-forestry would thus ppear to have 
great potential. 
2.7.2 Fuel efficient wood-burning stoves 
Fuelwood scarcities may be dealt with by either increasing the supply of 
wood (trees) or by utilizing the wood more efficiently and hus mitigating 
demand. Fuel-efficient stoves may offer greatly improved ef 
an open fire, hence peoples' attitudes were sought on mud s s (which can 
be self constructed from local clay) and metal stoves ( ich are more 







% Respondents Who Have 




























Reasons Why Prefer Mud or Metal Stoves (% Respondents) 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
Mud cheap 7 
Metal Strong 24 
Metal is portable -
Wedding Gift 
Easy to Use 7 













Reasons Why Would Like To Use Stoves (% Respondents) 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
Save fuel 
Multiple pots 13 
Warm House 45 
Better heat 5 
Easy to Use 16 
Includes Oven 3 
Smoke out 5 
Safe 3 
Modern 
Mud is Free 
Protect f wind 
Uses wood 
Reasons Against 




























It is interesting to note that the fuel saving potential of stoves ranked 
fairly low and other aspects such as being able to cook with multiple pots, 
ease of use, space heating, etc. were regarded as being more important. Part 
of the reason here is that the stoves which are currently available are not 
particularly fuel efficient, and some respondents actually claimed that 
stoves used more wood than a fire for equivalent cooking operations. 







% Households Owning 






33wickstead's (1984) study in the south-west of Lesotho indicated 3% of 
households owned coal or wood stoves, but 60% owned braziers. 
li 
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However, from the previous data on cooking and heating pract.Lces, it would 
appear that fewer households routinely use stoves than ac ;ually possess 
them. 
One issue frequently raised in connection with the introductio~ of stoves is 
the potential draw back in the fuel preparation required in order to feed 
small wood pieces to the firebox. This proves to be less of an issue when it 
is observed that most wood collected in Kwazulu, for example, 1aries between 
1,5 em and 4,5 em (Gandar : 1983b). Liengme (1983) notes an av,~rage fuelwood 
diameter of 5 em. Fuel wood piece sizes were not measured i this study. 
However, from observation, slightly larger sections (up to 10 em in 
diameter) were evident in the woodpiles at Mokumuru, and also the woodlot 
logs at Manzimahle and Clarkebury. Women used axes or pangas to reduce the 
sizes of pieces before using them in fires. 
2.7.3 Ranking of energy related problems versus other needs 
Finally an attempt was made to ascertain how energy related problems rariked 
in importance with other .perceived problems and needs. The ques ion was open 
ended (individuals were asked to list their most important problems and 
needs and then to suggest solutions to them), although the prevlous focus on 
energy related questions in the interviews probably did result in a slight 
bias in priorities. It is a danger of all questionnaire type s 1rveys - that 
responses will be influenced by the identity of the a~ency which 
interviewers represent and these biases need to be recognized. 
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Perceived Problems and Needs 
Per Cent Which Listed Issue amongst 3 top problems at 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
Water supply 41 43 76 9 77 78 
Fuelwood supply 29 20 9 64 27 
Money + employment 18 50 29 36 30 
Food 24 23 64 43 3 
Education 18 2 2 18 
Health 4 36 
Housing 43 2 82 30 3 
Water supply was regarded to be the most critical problem or need. Money 
and employment, food, housing and fuel wood were on average very similarly 
ranked as the next most important needs. 
Generally far fewer households offered solutions than expressed problems. In 
many areas morale is very low and villagers cannot see any obvious ways out 
of their difficulties other than relying on employment or remittances from 
the metropolitan centres. No solutions were offered in Mokumuru other than 
the drilling of a bore hole, an issue around which some of the community 
were organizing. In Cottondale, there was generally a stunned silence when 
interviewees were asked to suggest solutions to their problems and some felt 
that the government should be responsible for meeting their needs. Again, 
the provision of better water supplies ranked highly, but only in Hanzimahle 




Per Cent Which Included Issue in Top 3 blems 
Lujiko Manzimahle Clarkebury Nkanga Co tondale 





































In Cottondale, there is some resentment with prohibitions and fines on 
cutting green wood and some respondents saw permission to cut growing trees 
as a solution to their immediate problem of fuelwood scarcitie • 
Fuelwood and water collection were also regarded as the most 
tiresome of tasks undertaken by women, although some agricult 
as weeding also ranked highly. 
---------------------------------------------··--·~ 
Most Burdensome and Difficult Perceived Task 
Per Cent Which Listed Issue amongst 3 Most Diff 
Lujiko Manzimahle Clarkebury Nkanga Cott 
















































For men, ploughing (a few days a year), house construction fencing were 
regarded as the most burdensome tasks. 
34rncludes better wages and employment creation, loan facilit s, lower 
prices, nearer work , etc. 
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-------------------------------------------------------------
Most Burdensome and Difficult Perceived Task for Men 
Per Cent Which Listed Issue amongst 3 Most Difficult Tasks at 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
Ploughing 84 50 7 100 17 7 
Tree Chopping 2 4 64 
Wood Collect 8 2 
House bldg 10 6 4 64 23 3 
Fencing 71 27 36 
Planting 8 2 4 
Harrowing 2 8 
Weeding 18 10 7 36 2 3 
Harvesting 6 




Finally, in order to obtain more free ranging types of responses of peoples' 
needs and wishes, villagers were asked to list which factors would make the 
village a better place to live in. 
-----------------------------------------------------~------Perceived factors which would make Village a Better Place 
Per Cen~ Which Listed Issue irt Top Five Suggestions 
Lujiko Manzimahle Clarkebury Nkanga Cottondale Mokumuru 
-------------------------------------------------------L-----Woodlot 2 
Improved Water 67 
Education 10 
Housing 22 




























36 19 3 
73 65 67 
55 90 
36 13 
18 27 3 
3 







More households here suggested planting trees or the establishment of a 
, woodlot, but many other factors were regarded as being more important, 
including improved water supplies, education and health facilities, and even 
agricultural development. In tkanga and Cottondale, electricity supply was 
seen as being more important than woodlots. 
35 Agricultural development includes better crop yields, tractors, the 
planting of cash crops, communal and individual vegetable gardening. 
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These points serve to emphasize the fact that any initiative which aims to 
deal with rural energy scarcities must be integrated with broader rural 





PEIU -URBAN ENERGY CONSUMPTION PATTERNS 
3.1 DOMESTIC FUEL CONSUMPTION 
An almost totally neglected area in energy research, planning and 
investments are the closer settlements, the peri-urban sector and the 
townships around the metropolitan centres. With little access to either 
agricultural land tor natural woodland the opportunities for the collection 
of "free" fuels are minimaL Neither do these households have access to 
inexpensive electricity. Sandwiched between the urban and rural areas, this 
sector experiences energy problems quite different to either. Although still 
reliant on wood, which is mostly purchased from vendors, these households 
are heavily reliant on the most costly fuels. The table below summarizes 
the fuels used in the five peri-urban areas studied: 
Per cent households using fuel 
Fuel wood Paraffin Candles Coal Wastes Gas Batteries 
-----------------------------------------------------------
Vulindlela 98 83 96 3 20 5 87 
QwaQwa 68 85 96 96 66 9 21 
Amatelang 51 56 64 92 10 10 5 
New Bethesda 84 94 88 31 16 9 69 
Crossroads 38 100 52 45 4 49 
Wood, paraffin and coal are the fuels used to meet primary energy needs for 
cooking and heating. 
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3.1.1 Fuelwood 
It has probably not been fully appreciated how dependent- pet i -urban areas 
still are on wood. Indeed, even in the black townships in thE metropolitan 
areas, only about a fifth of households have access to electri ity and up to 






Mean annual per capita 
fuelwood consumption 






Fuelwood is used in all these areas, including relatively la ge amounts in 
Vulindlela and New Bethesda, but much smaller amounts in ~atelang and 
QwaQwa. The small amounts of wood which are available in ~matelang are 
either in private hands or under control of the chief and access is subject 
to patronage. In QwaQwa the population has risen seventeen f< ld since 1970 
and pressure on natural woodland has been overwhelming. Less tlan a fifth of 
those interviewed sometimes still collect their own headloads For the most 
part wood is trucked in along with coal, and wood is mostly \Sed only as a 






% Households in which Fuelwood is 
All bought/Mostly Bought/Mostly Self Coll/All Col ected 
-------------------------------------------------~------
56 11 15 15 
48 25 13 14 
37 63 
52 22 7 22 
30 70 
--------------------------------------------------~------
In Vulindlela most households (88%) buy wood from vendors, th rest fetched 
wood in headloads from woodlots or from farmers. Very few fam lies reported 
running out of wood (5%) and those that do said that they the~ use roots or 
------------------------36rn Malawi, 90% of urban households use woodfuels for cooking 
• 
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paraffin. In QwaQwa, a minority collect wood from natural woodland, the rest 
buy wood from vendors and wood/ coalyards. In Amatelang, 65% of households 
buy from vendors, 30% from woodlots, and 5% sometimes obtain their wood from 
natural woodland. In New Bethesda, most wood is obtained from vendors, or 
farms, a woodlot and returning Cape Provincial roadworks trucks. A third 
collect themselves from veld and farms. In Crossroads, most households 
collect wood themselves, either from the surrounding Acacia cyclops and 
Acacia saligna bushes or from waste wood "liberated" from building sites. 
Understandably, households do not have as detailed a knowledge as rural 
people of indigenous tree species as most wood is from plantations of either 





Fuelwood Species Bought (& Collected) % 










The situation at New Bethesda is slightly different, and the majority of 
wood is obtained from natural woodland. Acacia spp & karoo (doringbos), 
Rhus pyroides ( taaibos) and Rhus erosa (besem) are the species most often 
used at New Bethesda. 










25 13 4 
100 
Wattle is the preferred species in Vulindlela, but it is not always 
available. It is interesting that in QwaQwa, slightly more people prefer 
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pine than generally use it, and fewer prefer gum than use it. Generally 
' 
Eucalyptus trees are regarded as better fuelwoods than oods such as 
pine. It may be that some of the poorer quality gum fuel oods such as 
Eucalyptus grandis are being used. 
stronger heat. Preferences expressed for gum trees are beca it gives a 
rapid heat and for pine because it can be cut easily. Paraf is usually 
used instead when wood runs out. Acacia karoo is preferred a New Bethesda 
as it is an excellent fuelwood, being a hard wood which oducers good 
embers. 
Many women, particularly in Crossroads and QwaQwa, expressed the fear that 
they would be molested on fuelwood collection trips. Other fre uently stated 
problems are fuelwood shortages and rising costs. 
3.1.2 The use of wastes as fuel 
In many areas wood is either too costly or too scarce. Such are the 
shortages that there have been reports from towns such as Han ver of people 
chopping out wooden window and door frames from abandone houses, for 
fuelwood. There have also been reports of women cutting branches from 
their own fruit trees. In the Karoo, many households resort to collecting 






% Households Using Wastes as a Fue 


















Mean annual per capita 
paraffin consumption 






Many households (Vulindlela - 23%, QwaQwa - 53%) stated that they frequently 
run out of paraffin, often weekly. Families substitute by using wood, coal 
or candles. Some respondents expressed dissatisfaction with the use of 
paraffin. 
Problems associated with Paraffin 
Expense Smoke/Smell Messy Dangerous Que 
----------------------------------------------
Vulindlela (15%) 59 6 29 6 
QwaQwa (47%) 86 9 5 
Amatelang (13%) 80 20 
New Bethesda (13%) 25 50 25 
Crossroads (68%) 12 36 9 12 31 
3.1.4 Coal • 







Mean annual per capita 
coal consumption 







In QwaQwa, two-thirds of those which use coal complained of problems, mainly 
• 
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related to smoke, and that the coal doesn't last or burn well. In Amatelang, 
nearly 90% of coal users sometimes run out of coal, and then use paraffin 
and wood if available. In Crossroads, a third complained of ~roblems with 
coal related to headaches, bronchial problems, the danger of asphyxiation 
and the inconvenience of having to arrange to fetch loads. 
3.1.5 Gas 












Mean annual per capita 
gas consumption 





























Problems associated with candles are that of wind, being messy, e&pensive, 
dangerous, they do not last and are not bright enough. In addition residents 
of New Bethesda complained that they go soft in Summer. 
3.1.7 Batteries 
A large number of households (excluding Amatelang) use dry batteries; a 
tenth use car batteries, and a small percentage use generators - typically 








% Households which use 





















The above data does not include the use of car batteries in vehicles. In 
Vulindlela, car batteries are used for radios (12%), TVs (75%), and Hifi 
sets (13%). They last on average 6 to 7 days (range 1-24 days) and are 
recharged at garages and Battery Centres at an average cost of R 2-50. Dry 
cell batteries (mostly PM9 and PMlOs) used for radios (90%) and Hifis. 
Expressed problems with batteries are their shortlife, expense and the fact 
that they are not rechargeable. Approximately 11% of households in 
Vulindlela own cars and 2% own tractors. In QwaQwa, car batteries are used 
for TV and HiFi sets; they are charged at garages for between R2-50 and R5. 
Dry Cell batteries, mostly PM lOs, are used for radios and HiFis. Generators 
are used for lighting. In Amatelang, only one of the households which were 
interviewed had a TV and this was Pc)wered by a car battery. A higher 
proportion of households in New Bethesda (13%) and Crossroads (12%) owned TV 
sets which are generally 12 VDC small portable black and white sets. 
In times of dire need, batteries have been known to be used even as a fuel 
in cooking fires. This can result in severe lead poisoning and brain 
damage. First dubbed the "depression disease" in 1933 in Baltimore, similar 
cases of lead encephalopathy were discovered in six black children in East 
London in 1976 and reported in the South African Medical Journal by Harris 
in that year. Three of the children were visited at home and all three 
families were found to have burnt discarded battery casings in open braziers 
for fuel. 
. - 92 -


























Mean annual household domestic 
in total sample 
Fuelwood Paraffin Candles 
energy consum 
Coal Gas 
Kg 1 No Kg Kg 
5213 129 438 32 5 
343 135 301 1661 13 
263 157 266 998 7 
3042 248 219 282 5 
1527 679 262 1553 14 
---------------------------------------------Mean annual per capita domestic energy cons 
in total sample 
Fuel wood Paraffin Candles Coal Gas 
Kg 1 No Kg Kg 
---------------------------------------------
742 17 62 5 o, 
39 '!.7 56 308 1, 
26 37 45 195 1, 
648 54 53 54 3, 
213 96 37 217 1,7 
Mean annual domestic nett energy consumpt 
GJ per household GJ p 
Fuel wood Paraffin Candles Coal Gas Tot a 
--------------------------------------------
88,6 4,8 1,5 ,9 ,2 96 
5,8 5,0 1,0 44,8 ,6 57 
4,5 5,8 0,8 26,9 ,4 38 
51,7 9,2 0,8 7,6 ,2 69 
25,7 25,1 0,9 41,7 ,9 94 
-----------------------------------------------Mean annual per capita domestic energy cons 
in households using fuel 
Fuelwood Paraffin Candles Coal Gas 
Kg 1 No Kg Kg 
755 20,6 66,3 169 11,9 
56 31,4 58,3 322 21,6 
50 65,6 70,7 211 17,1 
648 57,6 60,3 172 42,2 
566 95,7 71,0 486 48,7 
-------------------------------------------Mean annual domestic consumption 
per household using fuel 
Fuel wood Paraffin Candles Coal Gas 
Kg 1 No Kg Kg 
-------------------------------------------
5214 156 451 1189 100 
343 159 314 1734 152 
263 279 341 1081 73 
3042 264 250 903 49 



















One would have expected that with the higher levels of disposable income 
available in periurban in comparison with rural areas, that per capita 
energy consumption would also increase (Cecelski et al, 1979). The fact that 
this is not evident is probably explained through a change in the 
composition of fuels used. Coal, paraffin and gas can be used more 
efficiently than wood and dung burnt in open fires, and it is probably the 
greater use of these fuels in peri-urban areas which results in little 
change in gross energy consumption. In the case of Amatelang, the amount of 
energy used appears to be substantially less and this is directly related to 
the lower incomes and severe poverty of this resettlement camp. A quarter of 
the families in this area reported that they cannot afford fuel to cook 
every day and it appears likely that the amount of energy used has fallen 
below that required to meet minimum nutritional requirements. 
3.2 EXPENDITURE ON FUEL 
Most fuel wood is bought, and along with other commercial fuels, it 
represents a significant part of total household expenditure. Wood and fuels 












Mean Annual Household Fuel Expenditure (1984/5 Rand) 


























Mean Fuel Prices (1984/5 Rand) 





































The prices of paraffin and candles are fairly uniform throughout the 
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country. As one would expe'ct, coal prices are higher in those areas furthest 
\ 
from the coal fields where transport costs are higher. Price of wood vary 
enormously. In general total costs are very much higher tha the price of 
wood sold from state woodlots; the major cost is in transpo t. 37 Prices of 
gas also vary enormously and are largely dependent on the e tent of local 


















Per Cent of Income 






These amounts may be compared with an average expenditure on electricity of 
2,9% of household income in the middle class Cape Town subu b of Pinelands 
or even 5% and 7,1% in the poorer areas of Heath field a d Bonteheuwel 
respectively. 
Once the initial extension fee has been paid, electricity is in most cases 
cheaper than other fuels for cooking, heating and lighting. 
In a survey by Rivett-Carnac in July 1979 in Umlazi it was etermined that 
households without electricity spent on average R 42 a month on fuel, while 
typical middle income households with electricity spent on verage R 18 a 
month, using more energy in a safer and more convenient form. 
37Kgathi (1984) reports that fuelwood traders who sell wood t residents of 
Gaborone charged 7c/kg in early 1983 and 4c/kg in 1980. 
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A survey by the author in September 1983 in suburbs around Cape Town 
revealed that families without electricity could pay up to three times as 
much on domestic energy than those families which have access to elec-
trici ty. The former spend, on average a fifth of their incomes on fuel 
(Eberhard, 1984b). 
There is thus a strong argument that the absence of an electrical supply 
impoverishes periurban communities (along with other inadequate and 
expensive services such as transport) as households are forced to rely on 
expensive and inconvenient fossil fuels which consume a disproportionate 
amount of their income. Energy provision is seldom thought to be an 
important factor in the planning of mass housing projects in urban and peri-
urban areas. Yet, through the d·enial of electricity, and the poor design, 
insulation, construction and orientation of houses - which increase their 
heating requirements - households spend more and consume less useful energy 
than urban households. 
3. 3 FUEL PREFERENCES 
Fuel Preferences for Cooking (% households) 


































Fuel Preferences for Heating (% households) 























In Vulindlela, wood is preferred for cooking and heating because it is 
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familiar, available, free or cheap, and lasts long; and lectricity is 
preferred because it is quick, convenient, clean, versatile and safe. In 
QwaQwa, electricity and coal are preferred for cooking and e ec trici ty and 
heat. In Amatelang, paraffin and coal are preferred for cook g and heating 
Bethesda and Crossroads, electricity is preferred because it s safe, cheap 
and fast; wood because it is free. 
Fuel Preferences for Lighting (% household ) 
























In Vulindlela and QwaQwa, electricity is preferred by th majority for 
lighting - because it is capable of providing a bright light - followed by 
candles because they are cheapest and are easy to get. In Amatelang, 
candles are seen as being the cheapest, and in New Bethesda electricity is 
preferred because its use is seen to be trouble free. 
3.4 ENERGY USE PATTERNS 
3.4.1 Cooking practices 
The foods most often cooked are porridge and vegetables. A s all proportion 











Most families, though, cook at least once a day, and most oft n early in the 














































The average number of people cooked for in the different areas are: 











The following stoves and fuels are most commonly used for cooking. 
--------------------------------------------------------------------COOKING PRACTICES 
Most Common Stove & Fuel Used(%) 


































The use of wood/ coal stoves is very much more widespread than in rural 
areas. This is particularly evident in QwaQwa and New Bethesda, and less so 
in Amatelang and Crossroads where the majority of households use paraffin 
primus stoves for cooking. Nearly all households cook indoors. 
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A wider range of stoves are owned than are commonly used on an every day 
basis. In some cases, this is because of the lack of availabil ty or expense 
of fuels. In Amatelang, for example, most households have ccal stoves but 









Paraffin Gas Coal Wood Tripod Hay box 
Wickstove Stove Stove Stove ' 
--------------------------------------------- ------------71 9 3 25 41 83 -
79 17 2 91 11 15 0 
87 3 10 90 5 0 0 
91 0 16 19 88 53 0 
97 4 5 - ? 2 
--------------------------------------------~------------
Paraffin stoves are used preferenti'ally for quick and short heating tasks 
such as tea making. 
Tea Making 
Stove & Fuel Used (%) 
Open fire Wood/Coalstove Gas stove Primus Stove 
Vulindlela 49 20 1 1 29 
QwaQwa 0 2 51 5 42 
Amatelang 4 - 27 8 61 
New Bethesda 6 40 6 48 









Heating Water for Washing 
Stove & Fuel Used (%) 
Openfire Wood/coalstove Gas Stove Primus Stove 
90 5 - - 5 
4 - 57 3 36 - 5 38 5 52 
6 57 - 3 34 
----------------------------------------------~--------Hot Water Heated 












Nearly all hot water is used for washing bodies or dishes, a little for 
floors and ailments. 
3.4.3 ao.e heating 
Wood or coal stoves are commonly used for space heating although the use of 
paraffin heaters is also widespread, particularly in Crossroads, where coal 















































Heating requirements are affected by the quality of construction and 










Type of House Roof (and Preference) % 


































------~---------------------------------------- -------------House Wall Construction 
Mud Bricks Wood Stone Wattle&Daub Concrete B • Iron Sheets 



















3.4.4 Lighting practices 






% Using Fuel For Lighting 











A number of households have gas lamps but few use th m regularly -
presumably gas is regarded as being expensive and also ecause of the 
difficulties in arranging to have gas bottles refilled. To ches are also 






Appliance Ownership (%) 



























3.4.5 Clothes ironing 





% Using Fuel for Heating Iron 


















Refrigeration is much more common in peri-urban areas than in rural areas. 






Appliance Ownership (%) 





















Appliance Ownership (%) 
And mean number owned 


















3. 5 RANKING OF EHERGY PROBLEMS VS OTHER NEEDS 
Households were asked to list major problems and needs, and to suggest 














Perceived Problems & Needs 
Per Cent Which Included Issue in Top 3 Problems 
Vulindlela QwaQwa Amatelang New Bethesda 
41 4 2 
33 4 21 
12 
24 6 21 47 







5 17 12 6 
22 
--------------------------------------------------
Fuelwood supply ranks fairly highly in perceived problems in Vulindlela, the 
most "rural" of the peri-urban areas which were studied. The expense of 
paraffin was a major problem in New Bethesda and the need for electricity 
was expressed in all areas. 
Suggested Solutions 
Per Cent Which Included Issue in Top 3 Problems 
Vulindlela QwaQwa Amatelang New Bethesda 
Taps/dams/boreholes 31 
Woodlots/tree plant 22 3 
Electricity 13 5 34 
Money + employment 23 100 3 28 
Start business 15 6 
Skills 10 
Better wages and employment opportunities are seen as primary solutions in 
most areas, and tree planting ranks surprisingly high in Vulindlela. 
Electrification is also seen as a solution to energy problems in Vulindlela, 
Amatelang and New Bethesda. 
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There is little doubt that the aspirations of households in peri-urban 
areas, particularly those close to the metropolitan centres, relate closely 
to those of urban households. Electrification, with all its perceived 
advantages of convenience and versatility, is an energy supply option which 
cannot be ignored in peri-urban areas. 
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CHAPTER FOUR 
EHKR.GY CONSUMPTION BY FARM LABOURERS 
There are approximately 1,3 million employees on commercial farms in South 
Africa outside of the homelands - blacks comprise nearly 1,1 million, 
coloureds and asians - 200 000 and whites about 14 000. If one includes 
families, there are over 4 million blacks living on "white" owned farms, the 
great majority of which are without electricity and have to rely mainly on 
wood to meet theJr cooking and heating requirements. 
Nearly 1100 questionnaires were sent out to farmers throughout South Africa 
of which 382 had been returned at the time of writing this report (23% in 
the Winter Rainfall Area, 23% in the Eastern Cape, 11% in Natal, 28% in the 
Karoo, 1% in the Orange Free State, and 16% in the Transvaal). The 
relatively high return rate was probably due to questions also having been 
asked about ESCOM and diesel fuel costs. 
The average number of employees per farm was 43. 
57% of farms had access to the ESCOM national electricity grid, although 
only 14% of farms supplied electricity to labourers and their families for 
lighting and 4% for cooking and heating. 38 
The overwhelming majority of households use fuelwood for cooking and heating 
(97%), but 5% also use coal, 19% use paraffin and 9% use gas. A small 
proportion (4%) were also reported to be using cowdung or agricultural 
39 residues and one farm reported the use of charcoal. 
38Moller's (1985) survey of 299 farms in Natal and in the Pietersburg 
district of Transvaal indicated that 10% of farm labourer households had 
39ectricity for lighting and 2% for cooking. 
Moller (1985) reports very much higher figures of 37% of households using 
dung for cooking and 31% for heating. She also quotes higher figures for 
paraffin (52% & 33%), coal {19% & 16%) and lower figures for gas (2%) 
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For lighting, the majority of black farm households use paraffin (65%), 14% 
use candles and a like number electricity, and 3% use gas 
Fifty-four farmers provided estimates of monthly wood consumption by all 
their labourers and the mean per capita annual wood consumption has been 
calculated to be 800 kg. A third of the farms obtained their wood from farm 
woodlots and the rest from natural woodland. Moller (1985:43) estimates that 
about 9% of farm households are required to purchase fuelwood. 
The questionnaires were kept fairly short in order to increase the 
likelihood of returns and thus little qualitative data is available on 
,-
energy use patterns and problems. 
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CHAPTER FIVE CONCLUSION 
5.1 TOTAL DOMESTIC ENERGY CONSUMPTION IN UNDERDEVELOPED AREAS 
If one assumes that the energy consumption data from the 6 villages and 5 
periurban areas studied are representative of underdeveloped areas, then the 





Mean annual household domestic energy consumption 
in total sample 
Fuelwood Dung Paraffin Candles 













Mean annual per capita domestic 
in total sample 
Fuel wood Dung Paraffin Candles 















------------------------------------------------------------604 118 23 27 20 0,66 13,8 
334 46 51 156 1,90 12,0 
Based on these figures one can calculate the total energy consumption in the 
underdeveloped sector. In 1984 the total black population in South Africa 
(including the TVBC areas) which did not have access to electricity was 
approximately 20 500 000. Of this 11 500 000 were in rural areas and 
4 500 000 on farms. Thus the total domestic energy consumption in the 
underdeveloped sector was about 275 PJ. Total nett energy consumption (i.e. 
energy delivered to end users) in 1984 was officially estimated to be 1 774 
PJ. 40 This figure excludes wood consumption which would need to be added to 
the total nett energy consumption before we could determine the proportion 
40 Department of Mineral and Energy Affairs, Annual Report Energy Affairs 
1985, Table L 
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of energy consumed in the underdeveloped sector. 
It is possible to calculate total wood consumption more accurately, by 
looking at the breakdown of population in metropolitan areas, towns, farms 
and the various rural areas, and combining these with estimated wood 
consumption data. This is shown in the two tables overpage and total wood 
consumption in 1984 was 12,88 million tonnes (air dried). This is equivalent 
to 219 PJ. 
Adding fuel wood usage, the total nett energy consumption becomes 1993 PJ. 
Thus energy consumption in underdeveloped areas constitutes about 14% of the 
total. 
Total primary energy consumption (i.e. energy obtained from natural 
resources before it is converted into other forms such as electricity or 
synfuels) in 1984 was 3365 PJ without wood or 3584 PJ with wood. Fuelwood 




of primary energy consumption in the 
Coal 82,4% 



















TOTAL PUPULATION AND WOOD CONSUMPTION ESTIMATES 
RURAL 1984 
% POP. 
1980 REF 1984 REF GROWTH REF URBI- REF HA REF DENSITY NO. USING AVE. TOTAL WOOD 
RATE NIZED PEOPLE/ WOOD WOOD TONNES 
HA RATE 
TONNES 
28 591 ~1 00 1/76 31 379 080 c 122 104 200 2/ 0,26 
323 
4 528 100 1 4 743 760 c 1 '17 1/ 89 2/ - -
78 261 
821 320 1 882 760 c 1 ,82 1/ 91 2/ 79 450 0,65 51 744 
78 261 
2 612 780 1 2 793 930 c 1 ,69 1/ 77 2/ 1117572 0,5 558 786 
78 261 
20 628 900 1 22 957 630 c 2,71 1/ 31 2/ 
78 261 
3 915 600 3 I 4 626 500 C. 4,5 3 100 1 800 000 0,5 900 000 
56 
1 691 100 3 I 1 839 500 c 2 '1 3 100 1 500 000 0,5 750 000 
56 
4 310 000 3 I 4 520 630 c 1 '2 3 - ~ 4 500 000 0,8 3 600 000 
56 
10 712 200 c 11 980 000 c 2 '1 3 13,6 16 024 573 0,75 11 500 000 7 022 475 
I 
- -
12 883 000 
-
Refs: 
1. Institute for Futures Research (1984). Projections and Analysis of the South African Population for the 
period 1980-2015, University of Stellenbosch. 
2. SAIRR (1983). Survey of Raee Relations in South Africa, Johannesburg. 
3. Simkins, C (1983), Four essays on the past, present and possible future of the distribution of the 




HOMELAND POPULATION AND WOOD CONSUMPTION ESTIMATES 
% 
RURAL 
POP. • POPULATED 1980 REF 1984 REf. GROWTH REF URBI- REF HA REF DENSITY . CATEGORY RATE NIZED PEOPLE/ 
HA 
i 
Gazankulu 512 000 4 569 580 c 2,7 2 2,8 4 675 000 I 2/ 0,84 
323 
Kangwane 160 600 4 177 990 c 2,7 5,4 4 372 000 0,84 
KwanNdebele 156 260 4 173 830 c 2,7 2 9,7 4 92 000 1,89 
Kwazulu 3 408 200 4 3 791 460 c 2,7 2 22 '1 4 3 100 000 1 ,22 
Lebowa 1 739 460 4 1 935 070 c 2,7 2 6,3 4 2 200 000 0,88 
QwaQwa 156 480 4 174 080 c 2,7 2 9,2 4 48 000 3,63 
Transkei 2 323 650 
1b2 
2 584 950 c 2,7 A 4 4 200 000 0,62 
Boputhutswana 1 323 315 2/ 1 472 110 c 2,7 A 15,7 4 4 000 073 0,37 
102 
Venda 315 545 2/ 351 030 c 2,7 A 3 687 000 0,51 
102 
Cis kei 669 340 4 744 610 c 2,7 A 35,8 4 650 000 1 '15 
T 0 T A L 11 974 710 16 024 000 0,75 
---- - - -- - _L___ - -- L__ ____ 
Refs: 
2. SAIRR (1983), Survey of Race Relations in South Africa, Johannesburg. 
4. Central Statistical Services, S.A. Statist ics 1982, Pretoria. 
NO. USING 
WOOD 
R 553 630 
PU 5 000 
R 168 380 
PU 6 000 
R 156 970 
PU 10 000 
R 3 106 360 
PU 500 000 
R 1 813 160 
PU 90 000 
R 
PU 174 080 
R 2 481 550 
PU 50 000 
R 1 241 000 
PU 180 000 
R 330 420 
PU 15 000 
R 478 040 
PU 150 000 

































2 174 452 
50 000 
1 196 686 
9 000 
6 963 
1 613 008 
5 000 
682 550 
18 ooo 1 
247 815 
1 500 I 
354 628 
15 000 





5.2 KNKH.GY PROBLEMS IN UNDERDEVELOPED AREAS 
We have observed that the primary energy requirement in underdeveloped areas 
is domestic energy for cooking and heating, and that this is met primarily 
with wood. This dependence on fuelwood has led to a number of severe social, 
economic, health and environmental problems. 
* The social costs of dependence of fuelwood are high. The average woman 
spends most of the working day labouring over the provision of basic 
services which are simply taken for granted and heavily subsidized in 
most urban areas. Fuelwood and water collection trips are arduous and 
time consuming and are seen to be one of the key problem areas where 
alternative solutions would be welcomed. 
* Dependence on fuelwood by growing populations has led to enormous and 
severe scarcities of available fuel from natural woodland. This study has 
shown the significant shift in many areas to a new reliance on purchased 
wood from plantations. Problems of having to walk long distances to 
collect headloads are often replaced with the problem and cost of 
securing suitable transport to fetch wood loads. The actual price of 
wood, mostly from state woodlots, is still relatively cheap, but because 
of the cost of transport (often 80% of a delivered load), wood has become 
the single largest component of expenditure on fuel. Paraffin is also a 
large cost item and where wood is not available from either natural 
woodland or plantations, coal is increasingly becoming a significant 
fuel, most commonly in peri-urban areas, but also in some rural areas, 
particularly those near railway stations. 
The continued reliance on wood, even in peri-urban areas, would indicate 
that for the foreseeable future there will still be a massive market for 
wood, even as the capacity of natural woodland to meet this demand 
diminishes. However, largescale planting of woodlots and innovative 
agroforestry schemes will have to be embarked upon if this demand is to 
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be met. And because fuel will increasingly have to be paid for, even in 
the remotest areas, there will be a growing market for new low-cost fuels 
such as reconstituted or briquetted fuels from discard coals, paper and 
wood wastes. 
Fuels which are still largely free and now extensively used in rural 
areas, are dung, mielie cobs and stalks. At present, its total 
contribution to domestic energy supply is still small, although it can be 
expected to increase as wood becomes more scarce, and will probably start 
becoming a commodity for sale (evidence of which was found in 
Cottondale). Most crop residues are currently used but only a small 
fraction of available dung is used for fuel, thus having minimal impact 
on soil fertility or environmental degradation. 
* Of more serious environmental concern is the evidence of deforestation 
and denudation of woodland through the harvesting of growing trees for 
fuelwood. Although the evidence is mixed (and it appears that in at least 
some areas there has been a measure of control on indiscriminate cutting) 
the overwhelming evidence from most areas is that fuelwood is becoming 
scarcer and that demand for fuelwood is shifting the balance towards the 
destruction of tree cover. 
Much more detailed ecological work needs to be undertaken in order to 
objectively document environmental damage consequent on fuelwood 
harvesting. This is important if we are to understand the long term and 
potentially irreversible environmental degradation and declining 
agricultural production which is likely should there be no effort at 
securing alternative energy supply options for underdeveloped rural 
areas. 
* There are also serious health and welfare costs related to the shortage 
and expense of domestic energy. Many households are perilously close to 
the minimum fuel required to meet basic needs and some are below this 
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leveL Cooked meals are skipped, extra foods or meat cannot be cooked 
with the staple mielie meal because it requires more fuel, hot water 
cannot be heated to increase hygiene, and water collected from 
contaminated sources cannot be boiled before drinking. 
There is high degree of dissatisfaction with fuels which are currently being 
used. A majority considered paraffin, gas, coal, wood and batteries to be 
too expensive and fuels such as gas and candles to constitute a fire danger. 
Many complained that paraffin and candles are messy to use, that they 
provide poor light, that smoke from coal and wood fires permeated clothes 
and that wood was not always readily available from vendors and was often 
sold green. There is often the risk of fines for .wood collection from 
natural woodland and the problem of secure storage and thefts from household 
wood piles was also reported. 
The energy problems of underdeveloped areas have been described mainly as a 
set of symptoms and there is little dispute concerning general statements of 
growing fuel wood sea rei ties, social and environmental costs, and the 
increased economic burden of this sector which is paying more for less. But 
policy responses require both an understanding of the processes which 
underlie these aggregate data and an understanding of their causes. It is 
perhaps easy merely to document and describe shortages of wood for cooking 
without understanding that it is part of a larger process of under-
development. What may seem to some as an insensitive and mindless 
destruction of natural woodland and forest cover, can also be interpreted as 
the last desperate act of survival by people who are denied any alternative 
by the structure of their society which determines unequal access to land, 
to trees, to alternative sources of energy and indeed to all the other means 
of production. 
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It is thus instructive to gain a brief insight into the structure of energy 
use in the rest of South Africa's economy, in order to understand some of 
the constraints and options available to underdeveloped areas. 
5.3 ENERGY USE IN SOUTH AFIUCA'S ECONOMY 
There is no doubt that electrici ty i s one of the most sophisticat ed and 
convenient forms of energy. South Africa was one of the first countries to 
use electricity on a commercial basis , soon after the development of diamond 
41 and gold mining. Today the Electricity Supply Commission (Escom) ranks 
among the top seven electricity suppliers in the world. 
Electricity is produced almost entirely from coal, except a very small 
amount which is produced from hydro-power and less than 10 per cent from 
nuclear power when Koeberg is fully commissioned. Coal is the basis of South 
Africa's energy economy, contributing about 80% of primary energy 
consumption. Low labour wages have resulted in inexpensive coal which has 
supported the fast growing electricity supply and industrial sectors, a l most 
half of our liquid fuel requirement with the Sasol plants and more recently 
growing coal exports have become the most important source of export 
earnings after gold. 
The State has remained in almost complete control of the energy supply 
industry in South Africa. Information on oil and nuclear supplies is 
controlled through stringent secrecy laws; the state regulates coal prices; 
it initiated the Sasol plants; and it controls electricity supply through 
the virtual monopoly of Escom. 
It is in the electrical supply industry that the role of the state is most 
apparent in concentrating energy investments almost exclusively in the 
4i-;~;~~;;~-;~;;;~-~;;~~s were switched on in Kimberley in 1882, only three 
years after Thomas Edison started generating electricity from the famous 
Pearl Street power station in New York, and before London had electric 
lights. 
- 114 -
interests of mining, transport and manufacture. Since 1905, South Africa has 
had perhaps the cheapest steam-generated electric! ty in the world. Cheap 
power is crucial to most South African production and the amount of energy 
consumed per unit of gross national product is amongst the highest in the 
world. Electrification is generally labour saving and the changes in the 
speed and size of operations made possible by electrical machi-nery 
substantially increase labour productivity. Electrical mechanisation is a 
prime method of increasing capital accumulation. 
ESCOM produces approximately 60% of Africa's electricity, yet the majority 
of South Africa's population is denied access to its benefits. Instead the 
national electricity grid has developed to serve mainly "white" industry and 
towns. More recently there has been a massive effort to provide electricity 
to even remote commercial farms, but still the underdeveloped rural areas 
42 are bypassed. 
5.4 CONCLUDING DISCUSSION 
There is no overall shortage of energy in South Africa, only a highly 
inequitable distribution of and access to energy resources. Energy 
consumption in South Africa cannot be divorced from patterns of development 
in the region. It could be argued that the energy problems of underdeveloped 
areas are largely a result of historical processes and the development of 
economic structures which required the establishment of labour migration and 
the restriction of a large growing population to small "homeland" areas. 
Acute pressures on resources in these confined areas results in scarcity of 
traditional energy sources, environmental degradation and human hardship. 
------------------------42 In 1984 a total of 5920 new farms supplies were provided. In the Rand and 
Orange Free State Region alone more than 3800 km of rural lines were built 
during that year. 
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The provision of household energy takes up a substantial part of the 
resources of poor households either in cash purchases or in the time and 
effort required to gather wood or agricultural residues. We have seen how 
women in rural areas spend most of their working day labouring in non-
productive activity over the provision of basic services that are simply 
taken for granted and which are usually subsidized in most urban areas. 
It has been argued frequently elsewhere that rural areas in Southern Africa 
are predominantly reproductive in character. A corollary to the need for our 
industrial capitalist economy to produce commodities at the maximum possible 
prof! t has been the need to reproduce labour at its minimum cost. This 
situation has had a direct bearing on the quality of services such as fuel 
and water supply in these areas which themselves do not have the means of 
production for viable rural development. Among the rural and peri-urban 
poor, energy is used almost exclusively to satisfy the most basic of human 
needs, in particular food preparation. In is unlikely that current 
consumption could be reduced any further without an even further decline in 
nutritional standards, and a concomitant decline in productive capacities. 
In many senses the "homelands" or reserves have become functionally 
urbanized: they are dependent on remittances and pensions for survival; but 
what they desire most is physical infrastructure and social services or 
items of collective consumption such as those commonly demanded in South 
Africa's townships: viz. domestic water supply, fuel, electricity, 
transport, housing, etc. The results of the needs assessment summarized 
earlier in this report reveal that services are a high priority. 
Yet economic structures which allocate energy investments primarily 
according to the requirements of production mean that rural and periurban 
areas on the periphery of the indus trial centres receive often only the 
minimum necessary for survival. This is seen most ·acutely in the 
resettlement camps of the "surplus people" such as at Amatelang. The 
environmental and social costs of energy scarcities in other areas are also 
- 116 -
mounting. It is perhaps only in the intersection and development of 
political and economic forces and struggles that different structures may 
develop which might allow some of the problems described in this report to 
be mitigated and perhaps reversed. 
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household being interviewed ••••••••••••••••••••••••• 






Which of the following do you use for cooking, keeping warm, 
lighting, and other household activities? State how many. 
open fire 
fire in brazier (tin) 
paraffin primus stove 
paraffin wick (flame) stove 
gas stove 
coal stove 
metal or mud wood-
burning stove 
wonder box 

















dry cell batteries 
solar cells 
Any other appliances specify 
Do you usually do the cooking? . ............................. . 
For how many people do you or your family cook each day? 
Do you 
If no, 
or your family cook every day? •••••••••••••••••••••••• 
how often do you cook? •••••••••••••••••••••••••••••••• 
Yesterday, or 
cook, at what 
fuel, and was 
the last day you cooked, what foods did you 
time of day, with what kind of stove, with what 
it indoors or outdoors? 
Time of Day Food Cooked Type of Stove Type of Fuel Indoors or 
Outdoors 




of food? ................ 
a. 



















. . . . . . . ..... 
Do you heat water for washing? ........ 
If yes, how much do you heat each day? ........ 
With what fuel and stove? ...... 
And at what times of the day? . . . . . . ...... 
Do you heat water for tea or coffee? ....... 
At what times of the day? ......... 
With what fuel and stove? 
How many buckets of water does the family use per day? 
What size are the buckets? (litres or small/medium/large) . . . . . . . . . . . . . . . . . . . . . . . . 
How often do 
How much do 
you brew beer per 
you usually brew? 
........................... 
month? •• 










your family have? 
roofs (ie grass/thatch or iron)? 
kind of roof do you prefer? What 
Why? 
What kind of materials are the walls made of?. 
What do you 
How long do 
use 
you 
for light at night? 
usually light your house each 
How many candles do you use each week? 
How many times a 









How many fires do you make each day? ••• 
night? 
Do you ever move 
When and Why? 
the fire from outside to indoors 
18. If you make a fire outside, do you shield it from the wind? 
19. 
How do you shield it? 
Do you or your family use firewood? 
Where do you get it from? 
Who collects it? 
,How is it collected? 
How far is it and how long does it 
How 
..................... 
collected each time? 
wood collected? 
is used each week? 
'• ....... . 
take to collect it? 
Do you 
How much is 
How often is 
much wood 

















would be the best 
20. Are there any 
wood, and what 
the collection or use of 































Is it more difficult, and 
collect firewood now than 
do you have 




Do you think it is good idea to plant trees? •• .......... 
Why? ...... 
How many trees, of what type, have you planted in the past 
year? . . . . . . . . . . . . 
If you ever planted 
type you planted, in 
they died 
......... . . . . . . . . . . . . . . . . . .......... ......... . . . . . . . . . . . . . . . . . ........ 
trees 
what 
which did not live, explain what 
kind of place, and why you think 
26. Who should plant trees and who should control when they can 
be cut? 
27. Have you ever seen a metal or mud cooking stove 
firewood? ..•............................... 
Would you like to use one of these stoves? 
Why? 











EE S"o S"-z. 





use dung for making fires 









do you collect it from cattle 
the veld? 
do you · use each week? 
for dung? you ever have to pay 
yes, what price? 
kraals 
Do you prefer to use dung 
operations? ••• explain 
for specific cooking or heating 
Are there any problems with burning dung 
Do 
or 
you use mielie 
mielie stalks 
stalks 
cobs for making fires •••••••••• 
•••••• or sorghum 
or any other crop 
stalks 




skip to question 
times of the year 
30) 
do you use these crop residues? 
Do 
If 
you ever have to pay 
yes, what price? 
for crop residues? 




any specific cooking 
. . . . . . . . . . . . . . . . . . . . . . . . . ........... . 




use charcoal? ........................... 
skip to question 31) 
If yes, where do you buy 
How much charcoal did you 
How long does it last? 
How much did you pay for 
it from? 
buy last time? 
Do 
Or 
you always buy more 
do you sometimes do 
Give details: 
it? 
as soon as 
without? 
it 
How often are you without charcoal? 
For how 
What do 
long at a time? •••••••••••• 
you do during these periods? 
is 






Do you use paraffin? 
(If no, skip to question 32) 
If yes, where do you buy it from? 
How much paraffin did you buy last 
How long does it last? ••••••• 
How much did you pay for it? 
Do 
Or 
you always buy more paraffin as 
do you sometimes do without? 
Give details: 





long at a time? •••••••••••• 
you do during these periods? 
Are there any problems using paraffin? 
Do you 
(If no, 
use coal? .•••••••..• 
skip to question 33) 
If yes, where do you get it from? 
How much did you buy last time? 
How long does it last? 
How much did you pay for it? 
as it is finished? 
Do you always buy more coal as soon as 
Or do you sometimes do -without? ••••••• 
Give details: 
it is finished? 
How often are you without coal? 
For how 
What do 
long at a time? •••••••• 
you do during these periods? 
Are there any problems using coal? 
Do you 
(If no, 
use gas? ••••••••• 
skip to question 
If yes, where do you get 
How much gas did you buy 




How much did you pay for it? 
Do 
or 
you always buy more gas as soon as 
do you sometimes do without? •••••• 
Give details: 
How often are you without? 
For how long at a time? 
What do you do during these periods? 
Are there problems with using gas? 















skip to question 35) 
what do you use them for? ........................................... 
What type do you buy, and how much do they cost? 
How 
Do 
long do they last? 
they are finished? you always buy more 
Or do you sometimes do 
as soon as 
without? .................... 
Give details: 
How often are you without? 
For how long at 
What do you do 
a time? 
during these periods? 
Are there problems using batteries? 







fuel would you prefer 
coal •••••• 






fuel would you prefer 
charcoal 
paraffin 
to use for heating? 
gas 
electricity 
What is the reason for your choice? 
Which fuel would you 
gas 
electricity 









ENERGY IN AGRICULTURE 
38. How many livestock 
horses/mules 
pig 5 ••••••••• 








39. Have you ever used dung as a fertiliser for the growing of 
crops? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 














What do you 
hire 
use to plough your fields? 
Do you 
Or how many 
What do 
a tractor? ••••••••• 























Where do you take 
carrying things, do you use: 
horses cattle 
sleigh 
your mielies, wheat or sorghum to be 







. . . . . . . . . . 
do you grind 





ever exchange your mielies for ground flour at the 
Do you ever grind small quantities 
Descibe what you use for grinding 
Where do you get your water? 
Who fetches water in your family? 
How often is water fetched? ....... 
by 
How far do people walk to fetch water? 
hand? 
....... 







in your household 




51. How much money does your household earn? 
Source 
Money sent by 
away workers 






















Need or problem 
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needs and problems of your household? 
importance. What do you think should 










that men usually do is the most difficult or 










. . . . . . . . . . . . . 
would make this community or village 
. . 
56. ANY COMMENTS OR OBSERVATIONS 
VILLAGE ENERGY SURVEY 
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food to carry on cooking; 
- .1r:m , l9u3: (1nbi):t rm~r~od{!:Sitarndl~n aJcficrtnei:fwi:J.Ct.1P 'l3 r!ft:fl:]'s on which a 
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o:"3di bloi~~~-lf~~~~~~~tf~rc~~1~el?,sgeo~e~ac-:\<?wr e~Js ,tsr;I ep~ ine whic;~ 
(v) examples of dry cell batteri~ f~~t~~h batteries or 
the larger PM10 batteries for radios, etc. 
_;( v.4 )rvsolc:afrl'~:te::Jll':S3 C~i·~~f l~tpariefs !:pilfc:iC'ecP 2ilif. the Slin (to 
produce electricity. 
r< .. + '1oijc.sup ;;lrlj ::19\<~Bnc oj insj'"'!ii9:r 9:tG slqo~;q JJ Jr' 0 
Q 2 If the answer is "no" try to find U"fef p£k-.1Sun who cooks. If 
that person is not available, attempt the questionnair~, but 
., ? ;;: J o 09 o b...e;.> rj:l:t'-eP.,a neW ltb? c.a:J:ra ndtfrfl :ii t!Lia niJ.r cr E!tmirl-l G:ih ct-J:: li~ r ttl rrie'- i( f i t does 
•·. "';{"< ::!sn§mcf1D go7 -~e!ltl:!,.sllsvG -:rc ;jao::> sffj :10 , c:-.oows-:ri :t 
. r~9a g~om g:rs s~eriJ ~srl~edw ~o msido~q auoi~sa s 
:;-Q f.fu s-rMa:kret s:tr.ret .irh.a~'b( <y.b'lfH7i nl:~.'! udef! ::al'-1 Uti~ a J:1:fl ifbtfd;k{:fd in the morning, 
midday and evening, but do nob ~,i-rreluder ~ te cf-i or coffee making 
as there is a separate question on this. 
r-.! ur.:ri.s 2 ··w b <F:-u.El':?l ~ii:SJ ~h?a:Jtg whii.:!::li{i..:]_ d) ~l.ft'.ffl:':> dlfi:fi rigi rcti-tfk i'Hg~ eg. · 'Wood, co a 1, 
paraffin, gas, etc. .sl9rl nwob bsjon 9d 
-) -,. 
'· . 
Q 12 ie. are paraffin or gas heaters used or do they sit around 
the cooking fire to keep warm? 
Q 13 If corrugated iron roofs are prefered find out whether this 
is because of a shortage of thatching grass or because iron 
. hor-·;.:~r:.orif si ..ar:e· 's.Efen:-trtas b_!3.1 .htQ.t·.e ,'J'rrr0'~e-r.n "L, •;s-· ;, oy is·_;·"' ,,, ' J 
Q 14 ie. are paraffin or gas lamps 1,~ ::Cand11.!'eS'3 -0'tHtot:c'hes -, used? 
Q 15 ie. is the iron heated on a paraffin, gas or coal stove? 
Q 19 The amount of wood collected in headloads must be weighed. 
Ask households to show you how big . the headloads usually are 
and weigh these with your spring balance. Ask them how long 
the bundle usually lasts to estimate how much wood is used 
each week. 
Q 21 Record the local name of trees that people prefer for 
firewood. Also write down those trees which people think 
make bad firewood, stating this clearly on the form. 
Q 22 Find out also if there are any local laws or regulations 
which control firewood collection and whether the chiefs 
can impose fines for the collection of green wood. 
Q 28-34 If people do not use these fuels, skip to the next 
question. If people use dung or coal it is important to 
weigh a few tins, or sacks of these fuels. One thing to 
look out for is that bags may have a weight marked on 
it, but this may not be the actual weight of the fuel. 
For example, coal is sometimes delivered in 10Kg potatoe 
bags. This does not mean 10kg of coal, and some bags 
should be weighed as a check. Another point is that when 
people buy paraffin this may be in 750ml or 1 litre 
bottles or in 10 or 20 litre tins. This should be stated 
clearly on the forms. 
When recording how much money is spent on fuel, make 
sure that the quantity is also written down: eg. 72c for 
6 candles, or R 1-20 for 1 litre of paraffin, or R 5-30 
for 40kg 0f coal, etc. 
Q 38 - It may be wise to ask the men in the household these 
questions. 
Q 43 Also write down here whether people own a car or truck. 
Q 51 If people are reluctant to answer this question then 
skip it. 
Q 52-54 Try to find out in these questions whether people see 
firewood, or the cost or availabililty of other fuels as 
a serious problem or whether there are more serious 
problems, eg water, or employment, or the need for 
clinics, etc. 
Q 56. Any points not covered by the previous questions should 
be noted down here. 
GENERAL 
Whenever you see a women carrying a headload of firewood, ask her 
if you can weigh the bundle. Write down these measurements on a 
separate piece of paper. 
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l. Which of the following do you 
lighting, and other household 
use for cooking, keeping warm, 
activities? Say how many. 
open fire 
fire in brazier (tin) 
paraffin primus stove 
paraffin wick (flame) stove 
gas stove 
coal stove 
metal or mud wood-
burning stove 
wonder box 




solar water heater 
mains electricity 













dry cell batteries 
solar cells 
........................... 
2. Do you usually do the cooking? ....................... 





or your family cook every day? 
how often do you cook? •••••••• 
Yesterday, or 
cook, at what 
fuel, and was 
the last day you cooked, what foods did you 
time of day, with what kind of stoye, with what 
it indoors or outdoors? 
Time of Day Food Cooked Type of Stove Type of Fuel Indoors or 
Out<;ioors 
6. What other foods do you most often 
. . . . . . . . . . . . . . 
cook? 
























E±r lS '~ 
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7. Do you heat water for tea or 
At what times of the day? 




Do you heat water for washing? 
With what fuel and appliance .............................. 
And at what times of the day 
Do you heat water 
Give details 
for any other purpose? 
. ...... . 
10. How do you keep your house warm in winter? 




of roof does your house have (ie. thatch, ........................... 
of roof do you prefer? 
What kind of materials are the walls made of?. 
12. What do you use for light at night? 





How many times a 
What fuel do you 
week do you 












skip to question 
where do you buy 
paraffin did you 
it from? 
buy last 
does it last? ••••••••• 
much did you pay for it? 
How 
How 
Do you always buy more paraffin 





How often are you without paraffin? 
For how long at a time? ••••••••••••• 
What do you do during these periods? ........... 
.. . 
Are there any problems using paraffin? 
as it is finished? 













Do you use gas? ••••••••• 
(If no, skip to question 
If yes, where do you get 
How much gas did you buy 
How long does it last? 




How much did you pay for it? 
Do you always buy more gas as soon as 
Or do you sometimes do without? •••••• 
Give details: 
it is finished? 
How often are you without? 
For how long at a time? 
What do you do during these 
.......... . . . . . . . . . . 
periods? 
( . . . . . . . . . . . . . . . . . . . . . .... 
Are there problems with using gas? 
. . . . . . . . . . . . . . . 
Do you use coal? •••••••• 
(If no, skip to question 17) 
If yes, where do you get it from? 
How much did you buy last time? 
How long does it last? •••••• 
How much did you pay for it? 
Do you always buy more coal as soon as 
Or do you sometimes do without? ••••••• 
Give details: 
How often are you without coal? 
For how 
What do 
long at a time? •••••••••••••• 
you do during these periods? 
Are there any problems using coal? 
Do you use charcoal? 
(If no, skip to question 18) 
. ........... . 
... 
. . . . . . ..... . 
it is finished? 
If yes, where do you buy it from? 
How much charcoal did you buy last 
How long does it last? 
time? 
How much did you pay for it? 
Do 
Or 
you always buy more 
do you sometimes do 
Give details: 
as soon as 
without? 
it 
How often are you without charcoal? 
For how 
What do 
long at a time? ••••••••••••• 
you do during these periods? 
is 



















or your family use firewood? 




yes, is it all bought? .................. 
mostly bought? ••••••••••• 
mostly gathered yourself 
all gathered •••••••••• 
If you buy firewood, where do you get it ........... . . . . . . . . . . . . . . . . . . . . . 
How much did you buy last time? 
How long does it last? ...... 
from? 
How much did you pay for it? ...... 
What kind of firewood do you buy? .................................. 






it and how long does it take to collect 
How much did you collect last time? 
How long does it last? 
Do you have to pay to gather your own 
If so, how much? .•••••.•.•.••.... 
What kind of wood do you collect? . ~ 





Do you always get more 
Or do you sometimes do 
wood as soon as 
without? ••••••• 
it is finished? 
Give details: 
How often are you without? 
For how 
What do 
long at a time? 
you do during these periods? 











use candles? .................................... 
skip to question 
where do you buy 
candles did you 
do they last? 









them from? •••••• 
buy last time? 
them? 
they are finished? you always buy more 
Or do you sometimes do 
Give details: 
as soon as 
without? ................... 
How often are you without candles? 
For how 
What 
long at a time? ••••••••••• 








Are there any problems using candles? .. . ...... . 
Do you use ·batteries? . . . . . . . . . . . ........................... 
(If no, skip to question 22) 
If yes, do you use car batteries? 
How many? ••••••••••••••••• 
What do you use them for? 
How long does it last before you have to 
How do you recharge it? ••••••••••••••• 
recharge it? 
How much does it cost to recharge 
After the b~ttery is flat do you 
it? 
often wait before recharging 
it? 




use dry cell batteries? ••••••• 
do you buy? type 
do you use them for? 
How much do they cost? 
long do they last? How 
Do you always buy more 
Or do you sometimes do 
Give details: 
as soon as 
without? 
they 
How often are you without? •••••••••• 
For how long at a time? 
What do you do during these periods? 
Are there problems using batteries? 
... 
are finished? 
Do you use anything 









(If no, skip to question 

































fuel would you prefer 
charcoal 
paraffin 
to use for heating? 
gas 
electricity 
What is the reason for your choice? 
to use for 
(tick) 
q ~s 
d3 ~ a..,. .,. 















a~· ~ • l"2.. 









prefer to use 
paraffin 
candles 
What is the reason for your choice? 
for lighting (tick) 
electric 
hi fi 
Do you use any 
television sets, 
Give details 
appliances such as washing machines, 













or any other vehicle? 
How much petrol or diesel do you use for these vehicles each 
week? ....................................... ....................................... 
How much do you pay for petrol or diesel for these vehicles 
each week? . . . . . . . . . . . . ..... . 
GENERAL 
28. How many 
are there 
children ••••••• women 
in your household ? 





















List the most important needs and problems of your household? 
Rank these according to importance. What do you think should 
be done to solve these needs and problems? 
Need or problem Possible solution 
~ ........ . 
. . . . . . . . . . . . . 
32. ANY COMMENTS OR OBSERVATIONS 
PERI URBAN ENERGY SURVEY 
NOTES FOR ENUMERATORS 
Q 1 Note down the number of each appliance used by the 
household. Note details of the appliance: eg. record whether 
a gas stove has one, two or more cooking rings, or whether 
it has an oven; or if a generator is used, what size, and 
whether it uses petrol or diesel; etc. 
Some explanations: 
(i) an open fire is one that is not made in a wood or coal 
burning stove or brazier (tin); 
(ii) a wonderbox is a box, usually made of cardboard, with 
some form of insulation in which a hot pot is placed for the 
food to carry on cooking; 
(iii) a tripod stand is a frame with 3 legs on which a 
cooking pot is placed and underneath which a fire is made; 
(iv) a solar water heater is a device which is placed in the 
sun to heat water; 
(iv) a petrol or diesel generator is an engine which 
produces electricity; 
(v) examples of dry cell batteries are torch batteries or 
the larger PM10 batteries for radios, etc. 
(vi) solar cells are flat panels placed in the sun t o 
produce electricity. 
Q 2 If the answer is "no" try to find the person who cooks. If 
that person is not available, attempt the questionnaire, but 
be prepared to abandon it and return another time if it does 
not go well. 
Q 5 Make sure that you include all meals cooked in the morning, 
midday and evening, but do not include tea or coffee making 
as there is a separate question on this. 
Fuel is that which is burnt during cooking: eg. wood, coal, 
paraffin, gas, etc. 
Q 9 ie. are paraffin or gas heaters used or do they sit around a 
fire or stove to keep warm? 
Q 11 If corrugated iron roofs are prefered find out whether this 
is because of a shortage of thatching grass or because iron 
roofs are seen to be more "modern". 
Q 12 ie. are paraffin or gas lamps, candles or torches used? 
Q 13 ie. is the iron heated on a paraffin, gas or coal stove? 
Q 14 Paraffin is bought either in 750ml or 1 litre bottles, or in 
10 or 20 litre tins. Ask to see paraffin containers and 
record the quantities bought accurately. 
Q 16-18 If people use coal, charcoal or firewood it is important 
to weigh sacks or tins of these fuels so that accurate 
weights may be recorded. One thing to look out for is 
that bags may have a weight marked on it, but this may 
not be the actual weight of the fuel. For example, coal 
is sometimes delivered in 10Kg potatoe bags. This does 
not mean 10kg of coal, and some bags should be weighed 




When recording how much money is spent on fuel, make 
sure that the quantity is also written down: eg. 72c for 
6 candles, or R 1-20 for 1 litre of paraffin, or R 5-30 
for 40kg 0f coal, etc. 
Find out whether people use anything else for cooking: 
eg. do they burn waste paper, or grass, or crop wastes, 
or dung, etc. 
Try to find out whether people think that the cost or 
availabililty of fuels such as paraffin, gas, coal, 
wood, candles and batteries is a serious problem or 
whether there are more serious problems, eg water, or 
employment, or the need for clinics, etc. 
Any points not covered by the previous questions should 


































Access to wood 
(Wood users only) 
Bought 
Collected nearby 
Collected more than 
30 minutes walk away 
(N) 
APPENDIX 2 

































Rural White Farm Towns hiE 
--y- % % 
45 -9 74 
45 90 2 
10 1 24 
100 100 100 


































Source: Moller, V ( 1985). Rural blacks' perceptions of basic need 
fulfilment. Centre for Applied Social Sciences, University of 
Natal, Durban. 
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